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Alphabetic Index of Types 



Type 


Page 


Type 


Page 


BC107AU. B 


32 


BC548A, Bu. 


66 


BC108A, B u. C 


32 


BC 549 B u. C 


66 


BC 109 B u. C 


32 


BC 550 B u. C 


66 


BC 140-6, -lOu. -16 


42 


BC 556 A u. B 


268 


BC 141-6. -10 u. -16 


42 


BC 557 A u. B 


268 






BC 558 A, B u. C 


268 


BC 160-6, -10 u. -16 


232 


BC559A, Bu.C 


268 


BC 161-6, -10 u. -16 


232 


BC560A, Bu. C 


268 


BC170A, Bu. C 


48 


BCY 58 A ... D 


72 


BC171 Au. B 


32 


BCY 59 A ... D 


72 


BC172A, Bu. C 


32 






BC173BU. C 


32 


BCY 78 A... D 


274 


BC174AU. B 


32 


BCY 79 A, Bu.C 


274 


BC190AU. B 


32 










BF120 


214 


BC 237 A u. B 


32 






BC 238 A, B u. 


32 


BF198 


216 


BC 239 B u. C 


32 


BF199 


220 



BC 250 A, B u. C 238 

BC 251 A, B u. C 242 

BC 252 A, B u. C 242 

BC253A, Bu.C 242 

BC256AU. B 242 

BC 260 A, B u. C 238 

BC 261 A, B u. C 242 

BC 262 A, B u. C 242 

BC 263 A, B u. C 242 

BC 266 A u. B 242 

BC 307 A, B u. C 242 

BC308A, Bu. C 242 

BC309A, Bu. C 242 

BC 327-16, -25 U. -40 250 

BC 328-16. -25 u. -40 250 

BC 337-16, -25 u. -40 50 

BC 338-16, -25 u. -40 50 

BC 340-6, -10 u. -16 54 

BC341-6U.-10 54 

BC 360-6, -10 u. -16 256 

BC 361-6 u. -10 256 

BC 413 Bu.C 58 

BC 414 B u. C 58 

BC 415 A, B u. C 260 

BC416A, Bu. C 260 

BC 546 A u. B 66 

BC 547 A u. B 66 



BF 240 224 

BF 241 224 

BF324 310 

BF 424 314 

BF 450 316 

BF 451 316 

BSW 72 282 

BSW 73 282 

BSW 74 282 

BSW 75 282 

BSW 82 80 

BSW 83 80 

BSW 84 80 

BSW 85 80 

BSY 51 86 

BSY 52 96 

BSY 53 102 

BSY 54 108 

BSY 55 116 

BSY 66 122 

BSY 79 128 

BSY 81 130 

BSY 82 134 

BSY 83 138 

BSY 84 142 

BSY 85 146 

BSY 86 150 

BSY 87 154 

BSY 88 160 

BSY 90 166 
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Alphabetic Index of Types 



Type 


Page 


2 N 929 


172 


2N^ 


176 


2 N 1613 


180 


2 N 1711 


184 


2 N 1 893 


188 


2 N 2218 


192 


2 N 221 8 A 


194 


2 N 2219 


192 


2 N 2219 A 


194 


2 N 2221 


196 


2 N 2221 A 


198 


2 N 2222 


196 


2 N 2222 A 


198 


2 N 2368 


200 


2 N 2369 


204 


2N 2369A 


206 



Type 


Page 


2 N 2904 


286 


2 N 2904 A 


2^ 


2 N 2905 


286 


2 N 2905 A 


288 


2 N 2906 


290 


2 N 2906 A 


292 


2 N 2907 


290 


2 N 2907 A 


292 


2. N oyo-ii 


294 


i£ N oybo 




IN oyo4 




2 N 4030 


304 


2 N 4031 


306 


2 N 4032 


304 


2 N 4033 


306 



Summary of NPN Transistors 

IAF transistors for high-quality AF and DC ampiifiers 
in metal case JEDEC TO-18 In plastic case ~ TO-92 

BC 109, 2 N 929, 2 N 930 BC 1 73, BC 239, BC 413, BC414, 

BC549, BC550 

AF general purpose transistors for switching and amplifier applications 

In metal case JEDEC TO-18 

BC 107, BC 108, BC 190, BCY 58, BCY 59, 

BSW 82 ... 85, 2 N 2221, 2 N 2221 A, 2 N 2222, 2 N 2222 A 

in plastic case rjTO-92 

BC 170, BC 171, BC 172, BC 174, BC 237, BC 238, BC 337, BC 338, 

BC 546 .. . BC 548 

in metal case JEDEC TO-39 

BC 340, BC 341, BSY 51 . . . 56, BSY 87, BSY 88, BSY 90, 

2 N 1613. 2 N 1711, 2 N 1893, 2 N 2218, 2 N 2218 A. 2 N 2219, 2 N 2219 A 

AF general purpose transistors for switching and arnplifler applleattom 
at higher coliector currents 

1 in metal case JEDEC TO-39 with solid header 

BC 140, BC 141, BSY 81 ... 86 

Switching transistors for higli-speed switching appHeaHons 

in metal case JEDEC TO-18 
2 N 2368, 2 N 2369, 2 N 2369 A 

Transi^ors with high coiieelor aRiMlar voltaige for video amplifiers, 
NIxle-drtvers and preampllRer to iine outiiut tultes In TV s^ 

in metal case JEDEC TO-18 
BF 120, BSY 79 

Mgh frequency transistors tot RF and IF ampilflers 

in plastic case TO-^2 

BF 198, BF 199, BF 240, BF241 
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Summary of PNP Transistors 

AF transistors for high-quality AF and DC amplifiers H 

in metal case JEDEC TO-18 H 
BC 263, 2 N 3962, 2 N 3963, 2 N 3964 I 

In plastic case ^ TO-92 | 
BC 253. BC 309, BC 41S, BC 416. BC 5^ BC 5«) 

AF general purpose transistors for switching and amplifier applications 

in metal case JEDEC TO-18 

BC 260, BC 261, BC 262, BC 266, 

BCY 78, BCY 79, BSW 72 . . . 75, 

2 N 2906, 2 N 2906 A, 2 N 2907, 2 N 2907 A 

in plastic case «iTO-92 

BC 250, BC 251, BC 252, BC 256, BC 307, BC 308, BC 327, BC 328, 
BC 556 . . . BC ^ 

in metal case JEDEC TO-39 

BG360, BC361, ! 
2 N 2904, 2 N 2904 A, 2 N 2905, 2 N 2905 A 

AF general purpose transistors for BWitdilng and amplifier applications at 
holier collacter currenis 

In metal case JEDEC TO-39 with solid header 

BC ISOk BC 161, 2 N 4030, 2 N 4031, 2 ISI 4032, 2 N 4033 

High frequency transMon for RF and IF amplHlers 

In plastic case TO-92 

BF 324, BF BF 450. BF 451 
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I 


Index of Symbols 


1 


Imaginary part of /-parameters 


1 


Imaginary part of forward transconductance yt 


1 


Imaginary part of input admittance y-, 




Imaginary part of output admittance yo 


br 


imaginary part of reverse transconductance 


B 


Base connection 


Bg 


Imaginary part of generator (source) impedance 


C 


Capacitance; junction capacKanee; coH«e^ connection 


c, 


Input capacitance (b,72 it f) 


Co 


Output capacitance (bj2 it f) 


CcBO 


Collector base capacitance (open emitter) 


CfBO 


Emitter base capacitance (open collector) 


Cr 


Feedbacl< capacitance (6^2 nf) 


E 


Emitter connection 


f 


Frequency 


fr 


Gain bandwidth product 


F 


Noise figure 


Fc 


Noise figure in mixer stages 


9 


Real part of y-parameters 


3f 


Real part of forward transconductance y/ 


9! 


Real part of input admittance y,- 


9o 


Real part of output admittance yo 


9r 


Real part of reverse transconductance y^ 


0> 


Generator conductance 


Qc 


Current gain 


Gp 


Power gain 


Gpav 


Available power gain 


Gp max 


Max. available power gain 


Gv 


Voltage gain 


h 


Parameters of h- (hybrid) matrix 


hf 


Small signal current gain 


hi 


Input impedance 


ho 


Output admittance 


hr 


Reverse voltage transfer ratio 




DC current gain, common emitter 


Ib 


Base current 


Ibm 


Peal< base current 


/si 


Turn-on current 
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J T^dnical Information 

Ig2 Turn-off current 

Iq Collector current 

IcAV Average collector current 

IcBO Collector base cutoff current (open emitter) 

/c£0 Collector emitter cutoff current (open base) 

'cER Collector emitter cutoff current (specified resistance 

between base and emitter) 

Ices Collector emitter cutoff current (base short-circuited to 
emitter) 

IcEV Collector emitter cutoff current (specified voltage 
between base and emitter) 

/cm Peak collector current 

Ig Emitter current 

leao Emitter base cutoff current (open coliector) 

Kv Thermal resistance correction factor 

Plot Power dissipation 

Pd Continuous power dissipation 

Pi Pulse power dissipation 

ffa'-Cc Collector base time constant 

rtkA Pulse thermal resistance junction to ambient air 

ffhc Pulse tiiermal resistance junction to case 

R Resistance; resistor 

Rbe Resistance between base and emitter 

Rg Generator impedance; source impedance 

Roopt Optimum (matched) generator resistance 

Rl Load resistance 

Riopf Optimum (matched) load resistance 

fts Series resistance 

Rth Thermal resistance 

RthA Thermal resistance junction to ambient air 

^ RfM: Thermal resistance junction to case resp. mounting base 

Rfhas Thermal r^stance case or mounting base to heat sink 

Rfhs Thermal resistance heat sink to ambient air 

f Time 

Delay time 

ff Fall time 

toff Turn-off time (fj + tf) 

ton Turn-on time (fd+fr) 

Ip Pulse duration 

t, Rise time 
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Technical InformattCTi 

ts Storage time 

ttoiai Total switching time (to„ + /off) 

T Temperature; duration of iMie pdrioH 

Tomb Ambient temperature 

Tj Junction temperature 

Tc Case temperature 

Ts Storage temperature 

V Voltage 

1^88 Base supply voltage 

Vbe Base emitter voltage 

VBEsai Base emitter saturation voltage 

^^(BiiKso Collector base breal«iown voltage (open emitter) 

V(BRicEO Collector emitter breal<down voltage (open b^e} 

VfgmcES Collector emitter breakdown voltage 
(emitter short-circuited to base) 

V(BitiEBO Emitter base breal<down voltage (open collector) 

VcB Collector base voltage 

VcBO Collector base voltage (open emitter) 

Vcc Collector supply voltage 

VcE Collector emitter voltage 

VcEO Collector emitter voltage (open base) 

VcER Collector emitter voltage (specified resistance 
between base and emitter) 

VcES Collector emitter voltage (emitter short-circuited to base) 

VcEsat Collector emitter saturation voltage 

Vcev Collector emitter voltage (specified voltage 
between base and emitter) 

Vebo Emitter base voltage (open collector) 

Vee Emitter supply voltage 

y Parameters of y- (admittance) matrix 

yt Forward transconductance 

Yi Input admittance 

Yo Output admittance 

Yr Reverse transconductance 

y, Genendor admittance 

Zi Input impedance 

Z2 Output impedance 

q> Phase angle of y-parameters 

Tj Storage time constant 

V Duty cycle (fp/T) 
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Characteristics and Maximum Ratings 

The electrical performance of a semiconductor device is usually 
preased In terms of its characteristics and maxtmufn ratings. 



Characteristics are those which can be measured by use of suitable 
measuring Instruments and circuits, and provide information on the per- 
formance of the device under specified operating conditions (at a given 
bias, for example). Depending on requirem^ts, tb^ we c)uoted either as 
typical values or guaranteed values. 



Typical values am emfm^md m iguiss or as sne or nme curves^ and are 
subject to spreads. 



Guaranteed values are preceded either by the symbol > (greater than) 
or < (less than); sometimes the guaranteed spread limits are indicated 
by the numbers with three dots between them. Occasionally a typical 
curve is accompanied by another curve, this being a 95 %, or, in a few 
cases, a maximum spread limit curve. 



Maximum Ratings give the values which cannot be exceeded without risk 
of damage to the device. Changes in supply voltage and in the tolerances 
of other components in the circuit must also be taken into consideration. 
No single maxlTnum rating should ever be exceeded, even when the de- 
vice Is operated well withki the other maximum ratings. The Inclusion of 
the word "admissible" In a title means that the associated curve defines 
the maxtaum ratings. 



An exception to this ruie are data on collector current. The collector 
current, quoted as one of the critical transistor values, is a maximum 
value recommended by the manufacturer which should be noted In con- 
nection with the other characteristics valid for this collector current 
(e. g. collector and saturation voltages, current gain etc.) when selecting 
a transistor. In certain cases, the quoted collector current may be 
exceeded without the transistor being destroyed. The absolute limit for 
the collector current is determined by the maximum admissible power 
dtsstpstlon of the transistor. 
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Technical Information 



Assembly and Soldering Instructions 

To prevent transistors from being damaged during mounting, observe 
the following peicits: 

The leads must under no circumstances be bent Immediately adjacent to 
the glass seals. iVIaterial stresses set up in this way may produce cracks 
rn the glass, often only after a certain delay, and may lead to the 
destruction of the component. The pomt at which leads are bent should 
not be less than 2 mm away from the glass seal. 

All semiconductor devices are extremely sensitive to their maximum 
admissible junction temperature being exceeded. When planning the 
layout of the equtpment, the distance between heat soufoas and seml^ 
conductor elements should be sufficiently large. 

Semiconductor elements may be mounted in any desired position. 

From the experience gained rn soldering semiconductor elements the 

following rules have emerged: 

When bit-soldering at copper bit temperatures from 230 . . . 250 °C, the 
soldering time should not exceed 5 s. The distance between soldered 
joint and glass seal should be at least 5 mm. For leads shorter than 5 mm 
additional heat dissipation must be provided, for example, by means of 
a cooling clip. 

When dip-soldering printed circuits, the temperature of the soldering 
bath should not exceed 240 °C. If the distance between soldered joint 
and mounting surface or glass seal is at least 5 mm the maximum dipping 
time Is 10 s. For leads of 3 mm length, the maximum dipping time is 
restricted to 5 s. 



For transistors in plastic cases the maximum soldering time ist 8 s, at 
soldering temperatures between 230 and 260 °C. Here, the distance 
between soldered joint and case should be at least 4 mm. During solder- 
ing, the leads should not be subjected to mechanical stress. 
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Technical Information 



Admissible Power Dissipation 

The indicated maximum admis- 
sible junction temperature must 
not be exceeded because this 
could damage or cause the de- 
struction of the transistor crystal. 
Since the user cannot measure 
this temperature, data sheets 
also reveal the maximum admis- 
sible power dissipation Ptot usu- 
ally in the form of a derating 
curve (see diagram). 

if power dissipation is hcept with- 
in these limits the maximum junc- 
tion temperature will not be 
exceeded. This can easily be 
(decked by using the equation 

Ti = Tomb + Pjpf 
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For the thermal resistance Rfh the junction to ambient thermal resistance 
RthA is usually substituted in the case of small transistors (in the TO-18, 
TO-39 or TO-92 pacl<age). In the case of power transistors (in the TO-3, 
SOT-9 or similar packages) which are usually mounted on a cooling fin 
or heat sink for the purpose of heat dissipation, the sum of the junction 
to case thermal resistance Rthc plus the heat sink to ambient thermal 
resistance Rths plus — for more accurate calculations — the mounting 
surface to heat sink thermal resistance is substituted for the thermal 
resistance in this equation, in 
order to keep the mounting sur- 
face to heat sink thermal resist- 
ance low, a heat conducting com- 
pound (silicone grease) is to be 
applied to the mounting surface 
before the transistor is screwed 
on. If a mica insulation is used, 
the thermal resistance of the 
mica washer must be added 
which amounts to about 0.5 °C/W. 



Directions for determining the 
thermal resistance Rm for cool- 
ing fins can be found on page 20. 

Since the distribution of heat In 
the transistor crystal Is not uni- 
form and depends on voltage 
and current, some transistors 
are accompanied by derating 
curves showing Pfof as a func- 
tion of Tc and Ton* with the col- 
lector voltage Vce as parameter 
(see diagram). 
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For some power transistors the 
data sheets also contain a dia- 
gram giving "admissible coilector 
current" or "permissible oper- 
ating range" which gives further 
information on admissible power 
dissipation. One example is illus- 
trated In the diagram. 

These diagrams are based on 
continuous power dissipation. 
However, puise power dissipation 
may usuaiiy exceed continuous 
power dissipation. To ascertain 
maximum admissible puise power 
dissipation P/ , reference is made 
to the pulse junction to case 
thermal resistance rthc or the 
pulse junction to ambient thermal 
resistance o^a whose value can 
be derived from the rth = ffW 
diagram as illustrated below. 



2 N 3055 




5 lO-^ V 



Use the equation 

Tj = Tamb + Pi • fthA 

or, If the continuous power dissi- 
pation Pd is to be taken into 
consideration: 

Tj = Tamb + Pd ■ RthA + Pi ■ rthA 

If the transistor Is mounted on a 
cooling fin then the equation 

becomes: 

Tj = Tamb + Ptot • RfhS + Pi ' OftC 

wherein Pm is the mean value of 
the pulse power dissipation Pi. 
Where continuous power dlssh 
pation must be considered in 
addition, the equation is expand- 
ed accordingly: 



+ Pd • fifhc + Pi ■ r,hc 

wherein Pm is the mean value of 
the total power dissipation. 

The thermal resistance and pulse thermal resistance values derived from 
the data sheets apply without limitation only to small collector emitter 
voltages Vqe, between about 5 and 10 V. For higher voltages these thermal 
resistance values have to be multiplied by a correction factor Ky which 
has to be calculated from the previously mentioned derating curves. The 
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Technical Information 



admissible power dissipation Ptot max, applicable to low coHector voltages, 
must be divided by the admtss'rbie power dissipation Pfotv for the higher 
collector voltage V: 



If Ptotmax 
fv = — 5 



The complete equation for 7,- then reads: 

T; = Tomb + Pfof ■ RfhS + Pd'Kv RthC + PfKv fthC 
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Heat Removal from Transistors 

The operation of any semiconductor device involves the dissipation of 
power with a consequent rise in junction temperature. Because the 
maximum admissible junction temperature must not be exceeded, careful 
circuit design with due regard not only to the electrical, but also the 
thermal performance of a semiconductor circuit, is essential. 

If the dissipated power is low, tfien sufficient heat Is radiated from the 
surface of the case; if the dissrpatlon is high, however, additional steps 
may have to be taken to promote this process by reducing the thermal 
resistance between the junction and the ambient air. This can be achieved 
either by pushing a star- or flag-shaped heat disslpator over the case, or 
by bolting the semiconductor device to a heat sink. 

P, the power to be dissipated, T; the junction temperature, and Tamb, the 
ambient temperature are related by the formula 



where RthA is the total thermal resistance between junction and ambient 
air. The total thermal resistance in turn comprises an internal thermal 
resistance Rfhc between the junction and the mounting base, and an outer 
thermal resistance Rm between the case and the surrounding air (or 
any other cooling medium). It should be noted that only the outer thermal 
resistance is affected by the design of the heat sink. To determine the 
size of the heat sink required to meet given operating conditions, proceed 
as follows: First calculate the outer thermal resistance by use of the 
formula 

flfhS < ^' - RthC 

and then, by use of the diagrams shown on next page, determine the size 
of the heat sink which provides the calculated Rfhs-value. To determine 
the maximum admissible device dissipation and ambient temp^erature 
li'mit for a given heat sink, proceed in the reverse order to that described 
above. 

The calculations are based on the following assumptions: Use of a 
squareshaped heat sink without any finish, mounted in a vertical position; 
semiconductor device located in the centre of the sink; heat sink 
operated in still air and not subjected to any additional heat radiation. 
The calculated area should be increased by a fator of 1.3 if the sink is 
mounted horizontally, and can be reduced by a factor of approximately 
0.7 if a black finish is used. 

The curves on the following page give the thermal to ambient resistance 
of square vertical heat sinks as a function of side length. It is assumed 
that the heat is applied at the centre of the square. 
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Copper Cooling Fin 



Aluminium Cooling Fin 
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Technical Information 

I Basic Circuits 
There are three basic transistor circuits. They are called according to 
that electrode (emitter, base, collector) which is common to both input 
and output circuit. 




Common Emitter Common Base Common Collector 



Properties of the three basic circuits: 





Common 
Emitter 


Common 
Base 


Common 
Collector 


Input impedance 


medium 


small 


high 


Output impedance 


medium 


high 


small 


Current gain 


high 


less than 1 


high 


Upper frequency limit 


low 


high 


low 



Four-Pole Symbols of />-MfltFb( 

A transistor can be considered as an active four-pole network. When 
driven with small low-frequency signals its properties can be described 
by the four characteristic values of ttie h- (hybrid) matrix, which are as- 
sumed to be real. 



It-ansistor 
four pote 



If expressed this In matrix form we obtain: 
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E]q>lan8tion of h-PantaMan 

Input impedance (shorted output) (1^2 = 0): h; = 

Reverse voltage transfer ratio (open input) (/'i =0): hr 

Small signal current gain (shorted output) (V2 = 0): hf = 

Output admittance (open input) (/j =0): ho = 



n 

Vl 
V2 

h 
h 
h 



A frequently used abbreviatipn is the determinant: 
Ah = h; • ho — hr- hf 

For all three basic circuit configurations the circuit illustrated below 
represents the equivalent four-pole circuit using /i^arameters. 



I' 




1^ "S 




In the transistor data sheets the /7-parameters are usually quoted for the 
common emitter configuration and for a given operating point (bias). The 
latter is determined by the collector voltage, the emitter or collector cur- 
rent and by the ambient temperature. For different operating points, 
correction factors are needed which can be gathered from the relevant 
curves. For common base or common collector transistor stage cal- 
culations, the appropriate h-parameters are ascertained from those of the 
common emitter configuration by using the following converaion formulas. 



Common Common Common 

Emitter Base Collector 

Input hie h,b = , h,c = h,e 

Impedance 1 + "fe 

Reverse voltage h„ h^, = ^'^/^"^ - hn ft« = 1 - h„ 
transfer ratio 1 + "fe 

Small signal =- , — - h,, = ^ + h,e 

current gain ' "fe 

Output ho. hob= , 1°° /Joe = ho. 

admittance ' "'e 
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Calculation of a Transistor Stage 




Input impedance 


Zi = 


Output impedance 


Zi = 


Current gain 


Gc = 


Voltage gain 


Gv = 


Power gain 


Gp = 



h 
h 
h 

Vl 
Vl 

V2 - h 



hi + Ri-Ah 
1 + /Jo • fli 

hi + Rg 
Ah + ho- flo 

h, 

1+ho- Ri 

-hrRi 
hi + Ri-At, 

h^-Ri 



(1 + ho • Ri) {hi + Rl ■ Ah) 

2 



Max. available power gain Gpmox = 
input and output matched 
with Rg opt resp- Rl opt 



— ^ — )" 

V ]/^+ ]/hi-ho I 



Four-Pole Symbols of y-MatrIx 

Whereas the network behaviour of low-frequency transistors could be 
described by using the /?- (hybrid) matrix, the y- (admittance) matrix is 
usually employed for high frequency transistors. 




'I = y, -V] + y,-V2 

/2 = Vf • I'l + Vo • V2 
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In matrix form we obtain: 

(t) (S) 



(y) 



The y-parameters are complex values which can be expressed as 

1 



y-k = Sfi + j/>,k with bik = (aCik or with d/t = - 

Often, the following notation Is expedient: 
Yik = I Yik I exp \(pik 

By adding the suffix e, b or c it is possible to indicate to which of the three 
basic circuit configurations the parameters are valid. 



Explanation of y-Parametars 

Input admittance (shorted output) (vj = 0) 

Reverse transconductance (shorted input) (vi = 0) 

Forward transconductance (shorted output) (vi = 0) 

Output admittance (shorted input) (V| = 0) 
The determinant reads Ay = y-, •yo — Yr-yf 
Cenvmion ttom y-f^uwneten te h-Ptaame^m 



hi 



1 

Yi 

_ Yt 



/!, = - 



Yi 



Yt Yi 
Calculation of a Transistor Stage 



yi 



Yr = 



V2 



Y, = ±. 



V2 



Yi 




Input Impedance Zi = -HL = ^ + Yc,- Rl 
h Yi + Ay-Rl 
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Technical Information 





1 + y; • Ag 


h 




h 




h 




V2 





Output impedance Z2 ■■ 

Current gain 6c ■■ 

Voltage gain fiy 

Power gain Gp ■ 



vi-h (1 +yo fli) (Yi + AyRO 



Available power gain Q.^ = , — 4 • /f^ • Ag • Ri 

input matched m + Ay ■ Rl) ■ Rg + ^ + Yo- RlP 



with Re opt 

Max. available power gain Gpmax = I — | 

input and output matched I ■, 1— — ■. / / 

with floopt resp. fltopf \ y Ay + y y.-Yo f 

Max. avaiiab^e power gain wili be attained if input and output are matched, 
where: 



2 



and: ^y = yi yo-yf yj 



2@ 



Technical Information 



Switching Times 

Definitions for tiie various times wliich mal<e up the total switciiing time 
can be gathered from the diagram below in which the switching charac- 
teristic of a transistor in common-emitter configuration is illustrated. 





tr 



Delay time 
Rise time 
Storage time 
Fall time 



*©B = t4 + t. Turn-on time 
foff = fs + h Turn-off time 



The duration of the switching times depends upon the transistor type and 
very much on the circuit arrangement. 

With increasing saturation of the transistor the turn-on time decreases 
and the turn-off time increases, kn inomem of the turn-off current fe 
shortens the turn-off time. 



Tf 



Technical Information 




The switching times depend on the duration of the turn-on pulse. It is only 
when the duration of this pulse is a multiple of the switching times that 
the latter remain constant. If the pulse is shorter, especially the storage 
time decreases. With a pulse duration m the regron of the turn-on time 
the transTstor rs no longer fully saturated. The collector voltage then 
exhibKs a characteristic such as is qualitativeiy represmted in the dia- 
gram below. 




I 
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Technical Informatioh 



DIN Standards (German) 



The information contained in tliis bool< conforms, in the main, to the 
foliow'mg German DiN Standards. 



DIN 4171^ Sheet 1 

DIN 417^ Sheet 2 
(f . 71) 



Semiconductor devices, letter symbols on data 
sheete, general 

Semiconductor devices, letter symbols on data 
sheets for semiconductor devices for telecommuni- 
cation 



DIN 41791 Sheet 1 
(9. 71) 

DiN 41791 Sheet 4 
(E 10. 71) 



Semiconductors for telecommunication, rec©mmen- 
dations for data sheets, general 

Semiconductor devices for telecommunication, 
recommendations for data sheets, low power signal 
transistors 



DIN 41791 Sheets 
pa 73) 



Semiconductor devices for telecommunication, 
recommendations for date shsets, swiMiiflg 
transistors 



DIN 41854 

(11,67) 

DIN 41855 
(10. 74) 

DiN 41868 
(4. 72) 

DiN 41870 Sheet 1 
(4.^) 

DiN 41870 Sh^ 2 
(7. 69) 

DiN 41873 

(6. 74) 

DiN 41876 
(4. 72) 



Transistors, terms and definitions 



Seffliconductor devices, kinds of semixsofidugtor , 
devices, terms and definitions 

Cases 10 A 3 and 10 B 3 (JEDEC TO-92) for 
semiconductor devices, main dimensions 

Cases for semiconductor devices and integrated 
circuits, short designations 

Cases for semiconductor devtci^ and integrated 
circuits, survey 

Cases type 5 (JEDEC TO-39 TO-5) for semi- 
conductor devices and integrated circuits 

Cases 18 A 3 (JEDEC TO-18) etc, for semiconductor 
devices, main direwsiows 



Technical Information 



Specifications for Quality 

1. General 

The quality of components Is determined by statistical methods, and Is 
quoted as a maximum permissible percentage of defective (AQL value). 
AQL values are based on maximum ratings and guaranteed characteris- 
tics of etectrical and mechanical parameters. 

2. Defectives 

A device is considered defective (f any one parameter does not corre- 
spond with the value specified in the data sheet. If an item has more than 
one defect, then this is counted as one defect only, I. e. a batch Is as- 
sessed on the number of defective Items and not on the number of 
defects. Detects are classified according to type and extent. 



Types of defects: 

a) Case or lead dsfs^ 

b) Electrlcaf defects 

Extent of defects: 

a) Total defects are those which preclude any use of the item 

b) Partial defects are those which allow r«8trid»d use of the item 



3. AQL (Acceptable Quality Level) Values 

The AQL values applicable to INTERMETALL semiconductor devices are 
summarized in the table below. The AQL values stated apply to the sum of 
ail defectives. 



Defectives 



Case and leads: 



Total defectives 0.25 % 

Partial defectives 2.50 % 



Electrical properties: 



Total defectives 0.25 % 

Partial defectives 0.^ % 



4. Incoming inspection 

The tests carried out by the manufacturer are designed so as to obviate 
the need for any incoming inspection by the user. If, however, a user 
wishes to carry out an incoming inspection, then this should be done on a 
sample basis, as laid down in the internationally accepted MIL-STD 105 D 
specifications. 
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NPN Silicon Transistors 



BC 107..., BC 171, BC 190, BC 237.. 



NPN Silicon Epitaxial Planar Transistors 
for switching and amplifier appllcatiens 

The transistors are subdivided into three groups A, B and C according to their 
current gain. Types BC 107, BC 190, BC 171, BC 174 and BC 237 are available 
In groups A and B, types BC 108, 80 172 and BC 238 in groups A, B and C, and 
types BC 109, BC 173 and BC 239 in groups B and C. 
BC 109, BC 173 and BC 239 are tow noise t^pes. 






?*r" 




















max.qs* 1,25 


BC 171, BC 172, BC 173, BC 174 



BC237,BC2»,BC239 

Plastic package ^ JEDECT092 
TO-18 compatible 
The case is impervious to light. 
Weight approximately 0.18 g 
Dimensions in mm 




max.5ifl* 



max,0.5* 

BC 107, BC 108, BC 109, BC 190 



Metal case JEDEC TO-18 
18 A 3 according to DIN 41 876 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 







BC107 


BC108 


BC190 








BC171 


BC109 


BC 174 








BC237 


BC172 












BC173 












BC238 






Maximum Ratings 






BC239 






Collector emitter voltage 


VcES 


50 


30 


70 


V 


Collector emitter voltage 


VCBO 


45 


25 


64 


V 


Emitter base voltage 


Vbbo 


6 


5 


5 


V 


Collector current 


Ic 


100 


100 


100 


mA 


Peak collector current 


'cm 


200 


200 


200 


mA 


Base current 


Ib 


50 


50 


50 


mA 






TO-92 


TO-18 






Power dissipation 
at Tomb = 25 °C 


Ptaf 




300 




mW 












Junction temperature 


Ti 


150 


175 




°C 


Storage temperature range 


Ts 


-55... + 150 -55. 


. + 175 


°C 



' Valid provided ttiat leads are kept at ambient temperature at a distance of 
2 mm from case. 
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BC 107..., BC 171..., BC 190, BC 237. 



Characteristics at Tamb ^ 25 °C 



Current Gain Group 



/i~rarain6ters ai »C£ — o v, 




A 


B 






/c = 2 mA. f = 1 l<Hz 












Smail signal current gain 




220 


330 


600 








(125 . . 260) (240 . . 500) 


(450 . . 900) 




Input Impedance 


hie 


2 7 


4.5 


8.7 








(i.6..4.5) 


(3^.. 8.5) 


(6... 15) 


kQ 


Output admittance 


hot 


IO (<, 30) 


on /.r^ om 
30 {<. 80) 


GO « 110) lunho 


Reverse voltage transfer ratio h„ 


1.5 -lO-^ 


2-10^ 


3KH 




DC current gain 












at VcE = 5 V, /c = 0.01 mA 


/Iff 


90 


150 


270 




at VcE = 5 V, /c = 2 mA 


hfE 


170 


290 


500 




atVce«5V,/c= 100 mA 


hfE 


120' 


200' 


-«»' 




Collector saturation voltage 






0.07 (< 0.2) 






at Ic = 10 mA, = 0.5 mA 


VcEsat 






V 


at Ic == too mA, la^ S mA 


VtB$at 




0.2 (< 0.6)' 




V 


Base saturation voltage 












at /c = 10 mA, Ib = 0.5 mA 


VsEsal 




0.73 (< 0.83) 




V 


at Jc = 100 mA, IB = 5 mA 






0.87 (<1.05) 


1 


V 


Base emitter voltage 












at VcE = 5 V, /c = 0.1 mA 


Vbe 




0.55 




V 


atVc£ = 5V,/c = 2mA 


Vbe 




0.62(0-55... 0.7) 


V 


atVce = 5V,/G = 100mA 


Vbb 




0.83' 




V 






BC107 


BC108 


BC190 








BC171 


BC109 


BC174 








BC237 


BC172 












BC173 












BC238 


















Collector cutoff current 












at VcE = 60 V 


las 






0.2 « 15) 


nA 


at VcE = 50 V 


Ices 


0.2 (< 15) 


— 




nA 


at VcE = 30 V 


Ices 




0.2 « 15) 




nA 


at VcE = 60 V, Tan,b = 125°C 


Ices 






0.2 (< 4) 


fxA 


at VcE = 50 V, Tamb = 125 °C 


Ices 


0.2 (< 4) 






liA 


at VcE = 30 V, Tomb = 125 ®C 






0.2 (< 4) 




HA 


Collector emitter brealcdown 


VttR)CBO > 45 


>S 


>e4 


V 


voltage at /c = 2 mA 












Emitter base brealcdown 


V(BR1EB0 > 6 


>5 


>5 


V 



voltage at Ig = 1 |jA 



' not valid for BC 109, BC 173 and BC 239 



BC 107..., BC 171.., BC 190, BC 237. 



Gain bandwidth product 

at VcE = 3 V, /c = 0.5 mA h 85 MHz 

atVcE = 5V,/c= 10 mA h 250 (> 150) MHz 

f -- 100 MHz 



Collector base capacitance CcBO 3.5 (< 6) pF 
at VcBO = 10 V, / = 1 MHz 

Emitter base capacitance Ceao 8 
atV£B0 = 0.5V,f = 1 MHz 

BC 107, BC 106, BC 171, BC 172 
BC 174, BC 190, BC 237, BC 238: 

Noise figure F 2 (< 10) dB 

at VcE = 5 V, /c = 0.2 mA, 
Rg = 2 kn, f = 1 kHz 

BC 109, BC 173 and BC 239: 

Noise figure F ■^ 4 dB 

at Vce = 5 V, /c = 0.2 mA. 
Ag = 2 kQ, f = 1 kHz 

Noise figure ^ < 4 dB 

at Vce = 5 V, /c = 0.2 mA, 

flo = 2 kO. f = 30 Hz . . . 15 kHz 

TO-92 TO-18 

Thermal resistance 

Junctton to case fltdc - < 200 °Cm 

Junction to ambient air Rm <ASO^ <500 °C/W 



' Valid provided thiat leads are kept at ambient temperature at a distance 
of 2 mm from CE^e. 
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BC 107.;., BC 171..., BC 190, BC 237.. 
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BC 107..., BC 171..., BC 190, BC 237 



Common emitter Common emitter 

eoitodiDr ( 
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BC 107..., BC 171..., BC 190, BC 237... 



Collector saturation voltage Base saturation voltage 




Collector base capacitance^ Gain bandwidih |m>duct 

Emitter txase capacitance versus 

versus reverse bias voltage colleetor current 




ai a2 05 1 2 5 10 V 01 2 s 1 2 5 to 2 5 too mA 
^"««>.lfao 
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BC 107..., BC 171..., BC 190, BC 237.. 



Relative /7-parameters Relative ^-parameters 

versus versus i*^ 

collector current collector emitter voltage 




BC 107..., BC 171..., BC 190, BC 237... 



Ntfse figure Nobe flgurB versus 

vantw colleetor curent eoilaelor andttw voltage 




BC 107..., BC 171..., BC 190, BC 237.. 

■ ■ < 
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BC 140, BC 141 



NPN Silicon Epitaxial Planar Transistors 
for switching and amplifler applications 



These types are subdivided into three groups —6, —10 and —16, according 
to their DC current gain. As complementary types the PNP transistors 
BC 160 and BC 161 are recommended. 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 




max. 9.4 * 



Maxiinuin Raflngs 




BC140 


max.0.5 * 

BC141 V 


Collector base voltage 


VcBO 


80 


100 V 


Collector emitter voltage 


Veto 


40 


60 V 


Emitter base voltage 


Vm 


7 


7 A 


Collector current 


Ic 


1 


A 


Base current 
Power dissipation 

at Tamb = 25 °C 

at Tc =45 °C 


Ib 

Plot 

Plot 


0.1 

0.75 
3.7 


W 
W 


Junction temperature 


r-i 


175 


°C 


Storage temperature range 


Ts 


-55. 


..+175 °C 



BC 140-6 BC 140-10 BC 140-16 

BC141-6 BC141-10 BC141-16 

DC current gain 

at VcE = 1 V. /c = 0.1 mA hfe 28 40 90 

at VcE = 1 V, /c = 100 mA ftre 63 100 160 

(40... 100) (63... 160) (100... 250) 

at \/cE = 1 V, /c = 1 A hfE 15 20 30 

Collector saturation voltage VcE«ot 0.6 (<1) V 

at /c = 1 A, k = 100 mA 

Base emitter voltage Vbe 1.2 (< 1.8) v 

at VcE = 1 V, /c = 1 A 
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BC 140, BC 141 



Collector cutoff curfsnt 

at VcE = 40 V 

at VcE = 60 V 

at VcE = 40 V, Tj = 150 °C 

atVcE = 60 V, T/ = 150 °C 

Collector emitter 
breakdown voltage 
at te = 0.1 mA 

at fc = 30 mA (pulsed 200 \is, 1 %) 



Ices 
Ices 
Ices 
km 



V(BR)CES 
ViBRjCeO 



BC140 

10 (< 100) 



BC141 



nA 

10 (< 100) nA 
10(<100) - nA 
10(<100)tiA 



>80 
>40 



>100 V 
>60 V 



Emitter base Visrwbo >7 
breakdown voltage 
at h = 0.1 mA 

Gain bandwidth product tr > 50 

atVcE = 10 V, /c = 50 mA, 
/ = 20 MHz 

Collector base capacitance Ccbo <^ 25 

at VcBO = 10 V, / = 1 MHz 

Emitter base capacitance Cebo < 80 

atVEB0 = 0.5V,f = 1MHz 

Thermal resistance 

Junction to case Rnc < 35 

Junction to ambient air R,f, ^ < 200 

Switdiing Times at Ic = 100 mA, Ibi ^ -Ib2 5 mA 

Turn-on time ton < 250 

Ti«^tlme Joff <a50 



MHz 

PF 

PF 



°cs/w 

*mnt- 



ns 
ns 



Test Circuit for Switching Times 







[^200 






Jo. ^ 



Oszillograph: 
-o tr <lSns 
> 100 kQ 



Rise time and fail time of input voltage < 15 ns, 
generator impedance 50 Q 
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BC 140, BC 141 



Admissible power dissipation Admissible power dissipation 

versus temperature versus tamperature 
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BC 140, BC 141 



DC current gain 



eurranl 



Collector current 



1000 



/if £400 



100 



BCUOBCUl 



I — 1 — r 
ltf=1V 


































































































150 






















am 


, = 25°( 






















-50 "C 







































































































































mA 

10^ . 



BC 140, VA 



lOr' 1 



10^ 1q3 rm 





=1V 




9 


m 










f r 




15 
















2 




a 








































































































] 




























typi 

limi 


:al 














1 1 


1 — ■ - t .) 



2 V 



Collector saturation voltage 



Base saturation voltage 
versus oellv^or eufreni 



.0.8 



06 



OA 



Q2 



BC 140,141 





1 1 

— typical 
— timits 












k 




6=2 


J°C 








/ 


'b 


- = 1 














/ 


















/ 


















/ 
















y 
















/, 












150 




/. 


// 




/ 


































(/ 












c 






-50° 


c 



BC14QW1 



typical 

limits 

atW25°C 

I, 



1 2 5 10 2 S 10^ 2 5 10^ mA 

^fc 




10^ mA 
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BC 140, BC 141 



Common emitter 



Common emitter 
cellector ehms^RMtea 



mA 
WO 



Ir 80 



BC lAO.Wl 



BC 140,141 



60 



40 



20 



7/ 




1 


W5 
0.4 


















-o: 


5 










- - 






1 

-Q3 










1 








025 










r 








-Q2 










r 








— 


15 








( 










0.1 








I 












































-I 







1 2 3 4 SV 
►IfcE 




Common emitter 
coilecter i 



Gain bandwidth product 
veiwiB eolteetor ewpeirt 



BC KQ 141 




MHz 

1000 



BC U0,U1 



100 















=10 V 
LnO =25 °C 



































































































































































































1 2 5 10 2 s 10^ 2 b lO^mA 
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BC 140, BC 141 
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BC 170 



NPN Silicon Planar Transistor 

for sMfltohing and wnplifler applications 

The transistors are subdivided into three groups, A, B and C, according 
to tiieir DC current gain. 



Piastic pacl<age » JEDEC TO-92, 
TO-18 compatible. 
The case is impervious to light. 
Weight approximately 0.18 g 
Dimensions In mm 



MaidiBiim RMin^ 

Collector base voitage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Tan,b = 25 °C 

Junction temperature 

Storage temperature range 



VCBO 

Vcm 
Vebo 
Ic 
Pm 

T; 
Ts 




inix.Q5* 



20 
20 
5 

100 
300' 

150 
-55. 




V 
V 
V 

mA 
mW 

®C 

+ 150 °C 



Characteristics at Tamb ^ 25 °C 



DC current gain 
at VcE = 1 V, /c = 1 mA 
at VcE = 1 V, /c = 30 mA 

Coliector saturation voltage 
at /c = 1 mA, Ib = 0.1 mA 
at /c = 30 mA, /b = 3 mA 

Base saturation voltage 
at /c = 1 mA, Ib = 0.1 mA 

Collector cutoff current 
at VcB = 15 V 



BC170A BC170B BC170C 



hfe 35... 100 
> 30 



80 . . . 250 
>60 



200 .. . 600 
> 150 



VcE sat 
VcE sal 

VbE sot 

'cm 



< 0.25 

< 0.4 

<0.7 
<0.1 



V 
V 

V 



Valid provided that leads are l<ept at ambient temperature at a distance 
of 2 mm from ( 



4a 



BC 170 



Emitter cutoff current 

Collector base capacitance 
at l^cBO = 10 V, f = 1 MHz 

Emitter base capacitance 
at Vebo = 0.5 V, / = 1 MHz 

Gain bandwidth product 
atVc£ = 5V, /c = 10mA, 
f = 50 tVIHz 

Noise figure at Vce = 5 V, 
Ic = 0.2 mA, Rg = 2 l<Q, 
/ = 1 kHz, if = 200 Hz 

Tiiermal resistance 
Junction to ambient air 



Iebo 

CcBO 

Cbbo 

fT 



flfdA 



<0.1 
4 
12 
100 

<ia 

< 420' 



PF 
pF 
MHz 

°c/w 



1-^ l«It^>. 



Admtasible powrer dissipation 
V9IBIM MMint temperature' 



BC 170 




Common emitter 
« 88B lN a » ciMuractsilstles 



mA 
10 



BC 170 















-60 










































50 






















AO 


















1 




































30 






































20 




































1b =10mA 







































2V 



^ Valid provided that leads are itept at ambient temperature at a distance 
of 2 mm from case. 
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BC 337, BC 338 



NPN Silicon Epitaxial Planar Transistors 

for switching and amplifier applications. Especially suitable for AF-driver 

stages and low power output stages. 

These types are subdivided into three groups -16, -25 and -40, according 
to their DC current gain. As complementary types the PNP transistors 
BC 327 and BC 328 are recommended. 



Plastic case rs JEDEC TO-92 
TO-18 compatible. 
The case is impervious to light. 
Weight approximately 0.18 g 
Dimensions in mm 




max.Q5* 



Maximum Ratings 






BC338 




Collector emitter voltage 


VCBS 


50 


30 


V 


Collector emitter voltage 


Vcm 


45 


25 


V 


Emitter base voltage 


Vebo 


5 




V 


Collector current 


Ic 


800 




mA 


Peak collector current 


ICM 


1 




A 


Base current 


Ib 


100 




mA 


Power dissipation 
at To„b = 25 °C 


Plot 


625^ 




mW 


Junction temperature 




150 




°C 


Storage temperature range 


Ts 


-55. 


..-1-150 


°C 



Characteristics at Tomb = 25 °C BC 337-16 BC 337-25 BC 337-40 

BC338-16 BC338-25 BC338-40 

DC current gam 

at VcE = 1 V, /c = 100 mA hpE 160 250 400 

(100... 250) (160... 400) (250... 630) 

at Vcf = 1 V, /c = 300 mA 130 (>60) 200 (> 100) 300 (> 170) 



' Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 



50 



^ 1 

BC 337, BC 338 





BC337 


BC 338 




Collector cutoff eurrwit 










at VcE = 25 V 


'CES — 




2 lOU) 


nA 


at VcE = 45 V 


Ices 2 {< 100) 




nA 


at VcE = 25 V, Tamb = 125 °C 


ICES — 




< 10 




at VcE = 45 V, Tamb = 125 °C 


'C£S < 10 




— 




Collector emitter breakdown 


VrSRKH) >45 




>20 


■ 


voltage at /c = 10 mA 






■ 


Collector emitter breakdown 


VfBWCES >50 




>30 


1 


voltage at Ic = 0.1 mA 






I 


Emitter base breakdown 




> 5 




1 


voltage at Ie = 0.1 mA 






■ 


Collector saturation voltage 


VcE sa» 


^ 0,7 




V " 


at Ic = 500 mA, la = 50 mA 










Base emitter voltage 


Vb£ 


<1.2 




V 


at Vc£ = 1 V, /c = 300 mA 










Gain bandwidth! product at 


1l 


100 




MHz 


Vc£ = 5 V, /c = 10 mA, / = 50 MHz 










Collector base capacitance 


CcBO 


12 




PF 


atVcB = 10 V, / = 1 MHz 










Tliermai resistance 




< 200 


1 


°C/W 



I Junction to ambient air 

I 

JMndjMtble poww dlsilpMon Pulse thermal leslstanca 

miUsiit tenventture *) versus pulse dwatton ^) 

W BC 337, 338 'C/W 80 337,338 




^ Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 
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BC 337, BC 338 



Collector current 

versus l>ase emitter voltage 



Gain bandwidth product 
vnmn esHeetor current 



BC 337,338 




MHz 

103 



BC 337,338 



2 V 



102 















=25=C 
/ =20 MHz 

































































































































































































1 2 5 » 2 S H)^ 2 5 xAnA 





Collector saturation voltage 
versus eolleetor current 



Base saturation voltage 
versus collector current 



V 

0.5 



BC 337,338 



0.3 



02 



0.1 



— typical 

limits 

atTa„a^2SK 




1 
/ 








i ! 
1 1 1 








i III 

I — JJL 






/ 

/ 








/ 

/ 

^ 


//// 

III 
III 








III 
i 








'IJi 




150 °Cs 


25°C// 
■^"^^^^ 


fii 

'/ -50 °C 











BC 337,338 



10 10^ 10^ mA 



— typical 

-— limits 

at ^m4=25°C 

In 




/ 
/ 
/ 
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BC 340, BC 341 



NPN Silicon Epitaxial Planar Transistors 

for switching and amplifier applications 

The type BC 340 is subdivided into three groups, -6, -10 and -16, the type 
BC 341 into two groups, -6 and -10, according to the DC current gain. 

As complementary types the PNP transistors BC 360 and BC 361 are 



recommended. 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 



Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Base current 

Power dissipation 
at Tomb = 25 °C 
at Tc =25 °C 

Junction temperature 

Storage temperature range 



VcBO 

Vem 

'c 

Ib 

Pfot 
Plot 

Ti 
Ts 



BC340 

40 
40 

5 




max-SiA* 



BC341 



60 
60 

5 



500 
50 



0.8 
3 

200 



V 
V 
V 

mA 
mA 



W 
W 

°c 



-55. ..-I- 200 



Characteristics at T, = 25 °C BC 340-6 BC 340-10 BC 340-16 

BC 341-6 BC 341-10 

DC current gain 

at VcE = 5 V, /c = 0.1 mA /)« 27 43 70 

at Vce = 5 V, /c = 50 mA /ifE 63 100 160 

(40... 100) (63... 160) (100... 2i0) 

at Vce = 5 V, /c = 500 mA /)« 13 20 32 

Collector saturation voltage Vcesat < OA V 

at Ic = 150 mA, k = 15 mA 

Base saturation voltage I/besoi 0.95 (< 1.2) V 
at Ic = 150 mA, Ib = 15 mA 
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BC 340, BC 341 



BC 340 BC 341 

Collector cutoff current 

at V/cE = 40 V Ices 10(<100) - nA 

at VcE - 60 V Ices - 10 (< 100) nA 

at VcE = 40 V, T, = 150 °C Ices 10 (< 100) - fiA 

at VcE = 60 V, 7; = 150 °C Ices - 10(<10CSl ^ 

Collector emitter 
breakdown voltage 

at /c = 0.1 mA V(Bg)C£S > 40 > 60 V 

at /c = 30 mA VrswcEO > 40 > 60 V 

(puised 200 ^s, 1 °/o) 

Gain bandwidth product h 100 MHz 

at Vce = 10 V, ;c = 50 mA, 

/ = 50 MHz 

Collector base capacitance Ccbo 6.5 pF 

atVcBO= lOV.f = 1 MHz 

Emitter base capacitance Cm) 25 pF 

atVfso = 0.5 V, f = 1 MHz 

Thermal resistance 

Junction to ambient air fltM <220 . °C/W 

Junction to case Rihc < 58 °C/W 
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BC 340, BC 341 



Admissible power dissipation 
versus temper^re 



Pulse tliermal resistance 
vermis puisa duration 



BC340.341 



BC 340.361 
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Common emitter 
collector characterlstiea 



Relative DC current gain 
versus coUeetor current 



BC 340,341 
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BC 340, BC 341 



@eUector current 

» innlltar witage 



Collector saturation voltage 
versus colletilor current 



mA 



BC 340,341 



ai 



lfcf=5V 
T, = 25 'C 



t 2V 





BC 340,341 



OOt 
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Gain bandwidth product 
verMM cotteetor current 



Collector cutoff current 
versus Juflctlon temperataire 



MHz 
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nA 
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BC 413, BC 414 



NPN Silicon Epitaxial Planar Transistors 

for use in inigh-quality, low-noise AF and DC amiMW9,Omnf^9mmim^ 
types are the PNP transistors BC 415 and BC 416. 

These types are subdivided into two groups B and C according to their 
current gain. 



2.S 



^6* 



Plastic padtage JEDEC TO-92, 
TO-18 compatible. 
The case is impervious to light. 
Weight approximately 0.18 g 
Dimensions in mm 



i 

4_ 



maxQS* 



r 




IVIaximum Ratings 




BC 413 


BC414 






Collector base voltage 


VcBO 


45 




50 




V 


Collector emitter voltage 


Vceo 


30 




45 




V 


Emitter base voltage 


Veso 




5 






V 


Collector current 


Ic 




100 






mA 


Base current 


Ib 




20 






mA 


Power dissipation at Tan*=25 "C Pm 




300' 






mW 


Junction temperature 


Ti 




150 






°c ■■ 


Storage temperature range 


Ts 




-65. 


. +150 




°c 


Characteristics at Tomb = 25 °C 

/)-Parameters at Vce = 5 V, 
/c = 2 mA, f = 1 kHz 




Current gain group 
B C 






Small signal current gain 




330 
(240. . 


.500) 


600 
(450.. 


900) 




Input impedance 


hit 


4.5 
(3.2 . . 


.8.5) 


8.7 

(6. ..15) 


kQ 


Output admittance 


hoB 


30 (< 60) 


60 (< 110) 


|j.mho 


Reverse voltage transfer ratio 


h„ 


2-10^ 


3-10^ 






DC current gain 

at Vce = 5 V, /c = 0.01 mA 

at Vce = 5 V, /c = 2 mA 


hn 
hn 


150 (> 100) 
290 

(180 . . . 460) 


270 (> 100) 
500 

(380 . . . 800) 




Thermal resistance 
Junction to ambient air 






420' 






°C/W 



Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case 
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BC 413, BC 414 



Collector saturation voltage 
at Ic = 10 mA, la = 0,5 mA 
at Ic = 100 mA, /s = 5 mA 

Base saturation voltage 
at Ic = 100 mA, /b = 5 mA 



VcEsat 0.075 (< 0.25) V 
VcEsat 0.25 (< 0.6) V 

VsEsot 0.9 V 



Base emitter voltage 
at Vce = 5 V, /c = 0.01 mA 
at Vce = 5 V, /c = 0.1 mA 
at Vce = 5 V, /c = 2 mA 

CoHector cutoff current 
atVcB = 30V 

at VcB = 30 V, Tomb = 150 °C 
Emitter cutoff current 



Collector emitter breakdown 
voltage at Ic = 10 mA 

Collector base breakdown 
voltage at /c = 10 jiA 

Emitter base breakdown 

voltage at Ic = 10 |iA 

Gain bandwidth product 
at Vce = 5 V, /c = 10 mA, 

f = 100 MHz 

Collector base capacitance 
at Vc80 = 10V, / = 1MHz 

Noise figure 

at Vce = 5 V, /c = 0.2 mA, 

Ag = 2 kQ, / = 30 Hz . . . 15 kHz 

Equivalent noise EMF 
(referred to base) 
at VcE = 5V, /c== 0.2 mA. 
Rg = 2 KQ, f = 10 . . . 50 Hz 



VSE 

Vbe 
Vbe 



/CBO 

/cso 
'ebo 



0.52 
0.55 

0.62 (0.55... 0.75) 



< 15 
<5 



<15 



BC413 BC414 

V(BRjCEO > 30 > 45 

ViBftxm >4S >50 

ViMIEBO > 5 > 5 
/r 250 



CcBO 2.5 
F <3 



< 0.135 



V 
V 
V 



nA 



V 
V 
V 

MHz 

pF 

dB 





Transistor 
under Test 



Band Poss 

Amplifier Filter AF-VTVM 



D> 



10 Hz 50 Hz 



Neg Feedback (G^ =constllnl) 

Test cIrcuR for equiralent noise EMF 
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BC 413, BC 414 



Admissible power dissipation 
versus ambient temperature 

(see note on page sis) 




100 200 "C 



Pulse thermal resistance 
versus pulse duration 
(see note on page 58) 



°C/W BC*13,<U 
'0 I — I — I — I — I — I — I — I — I 




10-6 ,0-5 KT* KT^ KT^ lO"' 1 10 lO^s 
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BC 413, BC 414 



Common emitter 



Common emitter 
coHedor Gharaetertetlcs 



BC413,4U 
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2V 
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mA 
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BC 413, BC 414 



Collector base capacitance, 
Emitter base capacitance 
versus reverse bias voltage 



Collector cutoff current 



pF 
10 



'-ceo 

^EBO 



BC413/U 
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10* 
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V 

as 



O.i 
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BC 413. BC 414 



Relative /7-parameteiv 
versus 

Gollecior ciirtmit 



Relative /7-parameters 
versus 

collector emitter voltage 



102 



BC 413, UL 



BC 413, «U 
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Ic =2mA 

























20 



30 V 



Gain bandwidth product 
versus ^ , 

collector current 



MHz 
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10' 
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100 mA 



Noise figure versus 
coHeelnfi-j 



dB 

20 

18 
F '6 
\i 
12 
10 
8 
6 
4 
2 




BC 413,414 



/c=0.2 mA 
J?5 = 2kn . 
/ =1kHz 
/*A=200Hz 
W25°C 



10"' 2 
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BC 413, BC 414 



NoiBe l|gui» Noise I 

veraus colte^r currant venus eolleetor currant 
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BC 413, BC 414 



■it*/,' 
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BC 546 . BC 550 



NPN Silicon Epitaxiai Pianar Transistors 

for switching and AF amplMsr itppttc^ions- 

These transistors are subdivided into three groups A, B and C according 
to their current gain. The types BC 546 and BC 547 are available in groups 
A and B, however, type BC 548 can be supplied In all three groups. The 
BC 549 and BC 550 are low noise types and available in groups B and C. 
As complementary types tbe PNP transistors BC ii6 . . . BC 560 are re- 
commended. 



Plastic package «s JEDEC TO-92 
TO-18 compatible 
The case is impervious to light. 
Weight approximately 0.18 g 
Dimensions in mm 








BC5« 


B BC547 
BC550 


BC 548 
BC549 




Collector base voltage 


VcBO 


80 


50 


30 


V 


Collector emitter voltage 


VcES 


80 


50 


30 


V 


Collector emitter voltage 


VCEO 


65 


45 


30 


V 


Emitter base voltage 


Vm 


6 


6') 


5 


V 


Collector current 


k 


100 


100 


100 


mA 


Peak collector current 


IcM 


200 


200 


200 


mA 


Peak base current 


Ibm 


200 


200 


200 


mA 


Peak emitter current 


~lm 


200 


200 


200 


mA 


Power dissipation at 


Pfot 




500^) 




mW 


Tomb = 25 °C 










Junction temperature 






150 




°C 


Storage temperatum range 


Ts 




-6S., 


+180 





') BC 550: Vebo = 5V 

2) Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 
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BC 546 . . . BG 560 



Characteristics at Tamb = 25 °C 



/7-Parameters at Vce = 5 Vi 
/c = 2 mA, f = 1 kHz 




Current Qabi @roap 
A B 







Current gain 


hie 


220 330 
(126..J6i) (2«...30O) 


600 




Inpit impedance 




2.7 

{1.6...4.5) 


4.5 

(3.2...8.5) 


8.7 

(6...15) 


m 


Output admittance 


hoe 


1 — OU) 


Qfi /<-^ cn\ 

OV XjKJ) 


60 (< 110) 




I^PiSi^ voltage transfer 


hie 


1.5-10-4 


2-10^ 


3-10-4 




DC current gain 
atV^t=5V,/c = 10 hA 

m VcB = 5V, /c = 100 mA 


hfB 
ftpE 


90 
180 


150 
390 


270 

sm 

400 




IMHM resistance 
■Sm&Sm to ambient atr 




R*hA 


<^ 


n 


"G/W 


Cotlector saturation voltage 
at ic = 10 mA, Ib = 0.5 mA 
at te = 100 mA, /a = 5 mA 




Vce sat 
Vce sat 


90 (< 250) 
200 (< 600) 


mV 
mV 


Base saturation voltage 

at /c = 10 mA, Ib = 0.5 mA 
af Ic = 100 mA, /b = 5 mA 




V BE sat 
VbE sat 


700 
900 




mV 
mV 


Base emitter voltage 
at Vc£ = 5 V, /c = 2 mA 
at Vce = 5 V, /c = 10 mA 




Vbe 

1/— 
VgE 


660 (580 . . . 700) 
< 720 


mV 
mV 


Collector cutoff current 

at VcB = 30 V 

at VcB = 30 V, 7, = 150°C 




'CBO 

/cao 


<15 
<5 




nA 

\iA 


Gain bandwidth product 

at Vce = 5 V, /c = 10 mA, 
/ = 100 MHz 






300 




MHz 


Collector base capacitance 
mVcB = 10V, / = 1 MHz 




CcBO 


3.5 (< 6) 


PF 


teNter base capacitance 
« Vbb = 0.5 V, f = 1 Mm , 






9 




pP 



^) Valid provided that leads are itept at ambient temperature at a distance 
of 2 mm from case. 



BC 546 .. . BC 550 



BC 546 BC 549 
BC547 BC5S0 
BC 548 

Noise figure 

at VcE = 5 V, /c = 200 nA, F 2 (< 10) 1.2 (< 4) dB 

Rg = 2 kQ. f = 1 kHz, At = 200 Hz 

BC 549 BC 550 

Noise figure F 1.4 (< 4) 1.4 (< 3) dB 

at VcE = 5 V, /c = 200 [iJK. 

Rg = 2 1<Q, f = 30 . . . 15 000 Hz 

Equivalent noise EMF - < 0.135 (iV 

at VcE = 5 V, /c = 200 nA, 
Rg = 2I<Q, / = 10...50HZ 
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BC 546 .. . BC 550 



DC current gain Collector current versus 

iMMMiMlector current base emitter voltage 
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BC 546 .. . BC 550 



Collector base capacitance, 
Emitter base capacitance 
versus reverse bias voltage 



Gain bandwidth product 
versus 

collector current 



8C546...BC 550 
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^fee.lfeo 
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10' 
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-^Ir 



Relative /)-parameteis 
versus 

colle^r currant 
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6 



/),(/c = 2nnA) 



10 
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10-1 



10 mA 
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BC 546..., BC 550 



Noise figure 



earrant 



Noise figure 

versus collector current 



dll 

20 

18 
16 
R 
12 
10 
8 
6 

2 




BC549,BC550 



/ = 120H2 
^=25° 






/ 


— 
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«G= IMS2/1OO kfi 


1 WkQl 
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2 




BC54^ BC550 



/ =1bHz 














































/ 




I 














/ 




















lOkQ^ 
























/ikO 




































1 
































50on 



















































10"^ 10"' 



10 mA 



10"^ HT^ 10-' 1 
^Jc 



Noise f^ure 



dS 
20 

W 

F 16 

" U 
12 
10 
8 
6 
U 
2 




^=02 mA 
i?e=2kQ . 
r ::1kHZ 
;^=200Hz 



BC54^BC550 



rois. Mr, 



BCY 58, BCY 59 



NPN Silicon Epitaxial Planar Transistors 

for switching and amplifier appiicatioiis 
in commercial electronic design 

The transistors are subdivided into four groups A, B, C and D according to their 
current gain. 



Meteil case JEDEC TO-18 
18 A 3 according to DIN 41 876 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 




max 5.8* 



maxOS* 



Maximum Ratings 








BCY 58 BCY 59 




Collector emitter voltage 




VcES 




32 45 




V 


Collector emitter voltage 








32 45 




V 


Emitter base voltage 




Vbbo 




7 7 




V 


Collector current 




Ic 




200 




mA 


Base current 




h 




50 




mA 


Power dissipation 
at Tamb = 25 °C 
at Tc = 45 °C 




Plot 

Pm 




390 
1 




mW 
W 


Junction temperature 




Ti 




200 




°C 


Storage temperature range 


Ts 




-65... 


+ 200 


°C 


Characteristics at Tamb = 25 °C 

/)-Parameter at Vqs = 5 V, 
/c = 2 mA, / = 1 kHz A 


Current Gain Group 
B C 


D 




Small signal hie 
current gain 


200 

(12S . . . iSO) 


260 
(175 . . 


330 

350) (250... 500) 


520 
(350. 


. .700) 


Input impedance /i/e 


2.7 

(1.6... 4.5) 


3.6 

(2.5 . . . 


6) 


4.5 

(3.2 . . . 8.5) 


7.5 
(4.5. 


. 12) t<Q 


Output admittance hoe 


18 (< 30) 


24 (< 50) 


30 (< 60) 


50 (< 100) nmho 


Reverse voltage h,e 
transfer ratio 


1.5-10-^ 


2 • 10-" 




2-10-'' 


3-10 


4 
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BCY 58, BCY 59 



Current Gain Group 



DC current gain 
at Vc£ = 5 V. 
/c = lOfiA 

atVcE = 5V. 
Ic = 2 mA 

Ic = ti mii 
at Vcc = 1 V, 
Ic = 100 mA 



Base emitter voltage 
atVcE = 5V, /c= 10 (iA 
at VcE = 5 V, /c = 2 mA 
atVej = iy.fe= 10mA 
St VcE V, tt'^Wa irtA 

Collector saturation voltage 
at /c = 10 mA, /s = 0.25 mA 
at tc = W ibA, is = 2.5 mA 

Base saturation voltage 
at/c= 10 mA, /b = 0.25 mA 
at Ic — 100 mA, It = 2.5 m^A 





A 


■ 


C 


D 


/Jf£ 


78 


145 (> 20) 


220 (> 40) 


300 (> 100) 




170 


250 


WQ 


500 .1. . 1 




(120... 220) 


(IK)... 310) 


(250... 460) 


(380... 




'mi> 80) 


260 


380 


550 






(120... 400) 


(160... 630) 


(2^ . . . 1000} 


hn 


>40 


>45 


>60 


>60 



Vbe 0.5 V 

Vu 0.62 (0.55 . . . 0.7) V 

Vk 0.7 V 

Vbe 0.76 »""' V 



VcE Krt 0.12 (0.05 . . . 0.35) V 

VCfsot 0.3 (©;«... ftT) V 



VaEsqf 0.7 (0.6 ... 0.85) V 

V«E«tf 0.9 {0l75 ...%m V 



Collector cutoff current 

at VcE = 32 V 
at Vce = 45 V 

at Vc£ = 32 V, Tomb = 150°C 
at Vc£ = 45 V, Ton,b = 150°C 
at Vc£ = 32 V, Vbe = 0.2 V, T^n^b 
# Vas ■ = ^ V, Vig, *=. fti v.: Wmi^.< 

EHMir eoM eurrgrtt 
atVgg^SV 

Collector emitter 
breakdown voltage 
at lc*« 21*% 

Emitter base 
breakdown voltage 
at /e = 1 

Gain bandwidtii product 
at Vc£ = 5 V, /c = 
f = 100 MHz 

Collector base capacitance 
at Vcso = t®V, J'«1MHz 

Emitter base capacitance 
at \/ebo = 0.5 V, / = 1 MHz 



BCY 58 

Ices 0.2 (< 10) 

'CES — 

Ices 0.2 (< 10) 

Ices — 

100 °C IcEV <20 

100 OQ /CEV - 

%«ca) > 32 



BCY 59 

- nA 
0.2(<10) nA 

- ^ 1*^ 
0.2('«»n, „tf* 

- |tA 



>)«g1i) »U>:v..,: 



Cc80 

Cebo 



250 (> 125) 



3.5 << m 



r)A 
V 



8 {< 15) 



MHz 
PF 



Ti 



BCY 58, BCY 59 



Noise figure F 2 (< 6) dB 

at VcE = 5 V, /c = 0.2 mA, 

RG = 2kQ,f = 1 kHz, Zl/ = 200Hz 

Thermal resistance 

Junction to ambient air flthA < 450 °C/W 

Junction to case Rthc < 150 °C/W 



Switdiing TNnw 

Test conditions; 

/c:/fl?:-/82 ~ 10:1:1 mA, flj =5kQ, fij = 5 kQ, fli. = 990a, -V8b = 3.6V 



L^cicty mile 


Id 




ns 


Rise time 


tr 


50 


ns 


Turn-on time 


'on 




ns 


Storage time 


ts 


400 


ns 


Fall time 


u 


80 


ns 


Turn-off time 


teft 


« (< «J0) 


ns 


Test conditions: 








/c:'bi : -'82 ~ 100:10:10 mA, fl, 


= 500 £2, Ri = 


700 Q, flt = 98Q, -Vbb 


= 5V 


Delay time 


U 


5 


ns 


Rise time 


tr 


50 


ns 


Turn-on time 


'on 


5S« 150) 


ns 


Storage time 


u 


250 


ns 


Fall time 


t, 


200 


ns 


Turn-off time 


tail 


4S0(<800) 


ns 



Test CIreutt for Surttdiing Hmes 




Rise time of input voltage 5 ns, pulse duty factor < 1 %, 
generator impedance 50 Q 
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10 



10 
'"c 



100 mA 



10"' 



too mA 



75 



BCY 58, BCY 59 



DC current gain 
vsrsus eoHwiw ^smt 



DC current gain 
mnm eeiteelw «tifiwiil 
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BCY 58, BCY 59 



Common emitter 



Common emitter 



BCY 58,59 




mA 

100 



80 



60 



40 



20 



BCY 58,59 













^^35 




















Q3 




















025 




















0,2 




















115 








































01 






Ud 


















c 












Ib = 0.05mA 























10 20V 



Common emitter 

eette^ei" eH w i B e tw irtHl"'^""' 



Common wiiWef 



mA 
10 



BCY 58. 59 















-30 




















i 


































2b 






















20 




















1 




































15 




f 


































10 




































;s = 5 ma 


• — 





































1 2 V 
►fe 



mA 

10 



BCY 58,59 











lfef=0.67V 












































0.66 




























































0.65 




























































Q64 


































062 






0.63 

























10 20 V 
►Ife 
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BCY 58, BCY 59 



Common emitler Common emitter 

collector diaraeleililira eoHe^r clisraGtimfMec 
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BCY 58, BCY 59 




Relative /i-parametere 
versus 

collector current 

BCY 58,59 



/)e(2 mA)j 
)0 



"lfcf= 























































































































































































































































































l(H 2 « • ) 2 4 6 lOmA 

^^r 



Relative A-parameters 
versus 

collector emitter voltage 



BCY 58,59 



2 



We) 
i 1.5 



as 





























1 1 1 
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BSW 82, BSW 83, BSW 84, BSW 85 



NPN Silicon Epitaxial Planar Transistors 

with high cutoff frequency, for high speed switching 



Metal case JEDEC TO-18 
18 A 3 according to DIN 41876 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 





max. 5.8 ♦ 



Maximuin Rtrtings 

Collector base voltage 


VcBO 


BSW 82 
BSW 83 

40 


BSW 84 
BSW 85 

75 


V 


Collector emitter voltage 


VcBO 


25 


40 


V 


Emitter base voltage 


Vebo 


5 


5 


V 


Peak collector current 


'cm 


500 




mA 


Power dissipation 
at Tar,b = 25 °C 
at Tc = 25 °C 


Ptot 
Ptot 


500 
1.8 




mW 
W 



Junction temperature 
Storage temperature range 



175 

-50... + 175 



°C 

°C 



Characterises at = 25 °C 

DC current gain BSW 82 BSW 83 BSW 84 BSW 85 

at Vc£ = 10V, 

/c= 10 mA hpE >30 >70 > 35 > 75 

/c = 150mA hft 40. ..120 100. ..300 40. ..120 100. ..300 

/c = 500 mA /iFE - - >20 > 40 

Coliector saturation voiiage 

at /c = 150 mA, Vc£sof<0.6 < 0.6 < 0.4 < 0.4 V 

h = 15 mA 

at /c = 500 mA, VcEsot - - < 1-6 <1.6V 

/s = 50 mA 

Base saturation voltage 

at/c = 150mA, Vbeso(<1.3 < 1.3 < 1.3 <1.3V 

Ib = 15 mA 

at/c = 500 mA, VsEsot - - < 2.6 < 2.6 V 

Ib = 50 mA 



BSW 82, BSW 83, BSW 84, BSW 85 



BSW82 BSW 83 BSW 84 BSW 85 

Collector cutoff^ffenl 
atVcB=30V 'CBO < 100 

at VcB = 50 V 'cBO - 

at VcB = 30 V, T, = ^ZS °C 'cbo < 100 
atVc8 = 50V.rf->l!a5^© 'cBO - 



< 100 

<ie 
<ioo - 
<io 



- nA 

- M 
<10 nA 



Emitter cutoff current 

at Vfe = 3 V 

Gain bandwidth product 
at VcE = 20 V, /c = 20 mA, 

/ = 100 MHz 

Collector base capacitance 
at VcBO = 10 V, / = 100 kHz 

Thermal resistance 
Junction to ambient air 
Junction to case 



ItBO 

tj 

CcBO 



fltfcC 



<100 

>200 

<8 



<300 
<84 



MHz 
pF 



°C/W 

°c/w 



1% 



Admissible power dissipation 



Pulse thermal resistance 



w 

2 

1.8 
1.6 
U 
\2 

i 

08 
QB 
(U 
02 




BSW 82...85 



BSW B2..AS 



























































































^,ftC = 84°C7W 


















































=300°aw 



















































100 



200*0 
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BSW 82, BSW 83, BSW 84, BSW 85 



Common emitter 
collector eii8raetortoll<» 



Common emitter 
eoHeelor dunraclerlMes 



mA 



Fr -8 



0.6 



BSW 82. .85 



BSW 82 . . 85 




(U 



0.2 













10 




























































































:e = 2MA 



































10 20 30 40 50V 






Common emitter 
coUe^r cbavaeNMB^ 



Common emitter 
collector ciia«Ki«iMai 



BSW 82 .85 




mA 
500 



BSW S2...85 



300 



200 



100 













/ao 




-55 




"20 
15 


Tj =25"'C 




I 




















































































mA 



















































































OS IV 

►Ife 



82 



BSW 82, BSW 83, BSW 84, BSW 85 



Reh»tive D C currant gain Relative DC current gain 



BSW 82,83 



BSW 8<,85 




%(10mA) 




ai 



Collector saturation voltage Collector saturation voltage 

vofBin collector cwrmit versus oolleelor currant 

V BSW 82,83 V BSW 84,85 




83 



BSW 82, BSW 83, BSW 84, BSW 85 



Base saturation voltage Collector cutoff current 





Q1 02 



as 1 2 5 lOV 



1 2 5 10 2 5 J 5 W^mA 
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BSW 82, BSW 83, BSW 84, BSW 85 



« WW If ■ 



't (aU» 



B» - 1,1 >n< Oil 



I 
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BSY51-2N697 



NPN Silicon Epitaxiai Planar Transistor 

for switchmg and amplifier appMeettions 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 



IVIaximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Tomb = 25 °C 
atTc =100°C 
at Fc = 25 °C 

Junction temperature 



VcBO 
VCEO 

Vbbo 
Ic 



Ptol 
Ptot 



60 
25 
5 

500 



0.8 
1.7 
3 

200 




max.9,^ * 



max.0.5 



V 
V 

V 

mA 



W 
W 
W 



Static Cliaracteristics at T; = 2S °C 

DC current gain 

at VcE =■ 10 V, /c = 1 mA hfE 50 

at VcE = 10 V, /c = 10 mA hps 75 (> 30) 

at VcB = 10 V, Ic = 150 mA hff 40 . . . 120 

at l/cE = 10 V, Ic = 500 mA /ip£ 15 

Collector saturation voltage Vcssaf 0.15 (< 0.8) V 

at Ic = 150 mA, k = 15 mA 

Base saturation voltage Vbesoi 0.95 (< 1.2) V 
at Ic = 150 mA, /b = 15 mA 

Collector cutoff current 

at VcB = 30 V /cBo 3{<100) nA 

atl/cs = 30 V, Ta„b = 150°C Icbo 4 (< 100) ^lA 

Emitter cutoff current kao 1 {< 50) nA 
at Ves = 3 V 

Collector base capacitance Ccso 73(<^0) pF 
atVcBO = 10 V 

Emitter base capacitance Cebo 23 (< 33) pF 
at Vebo = 0.5 V 



3@ 



BSY51 



Thermal resistance 
Junction to ambient, air 
Junction to case 



RfhA 

Rthc 



<220 
<58 



°C/W 
°CAV 



Small Signal Characteristics at Tcmb = 25 °C and f = 1 kHz 
Test conditions: Vce = 5 V, /c = 1 mA, grounded emitter 



Input Impedance 
Reverse voltage transfer ratio 
Small signal current gain 
Output admittance 



Noise figure 
at Vc£ = 10V, /c = 
Rg = 1-5 kQ, 
Bandwidtfi 30 Hz . 



0.3 mA, 
. . 15 kHz 



Gain bandwidtfi product 
at Vet = 10 V, yc = 50 mA, / ^ 



50 MHz 



ftie 1.5 (0.8... 4.5) VSl 

hre 0.8 (< 3) -10^ 

h,e 55 (30 . . . 100) 

hoe 8 (3.5 ... 13) [urinB" 

F 6 dB 



100 



MHz 



Snrilching Times 

Se» #i^rwis and test circuits on the following pages. 



•It*'" 



87 



BSY51 



Mnrinlble powsr dtetf patidn 
versus temperatare 



RetaHv* DC currant gtin 
vorsus collector current 



W 
W 

35 

3.0 

25 

20 

1.5 

1.0 

05 





BSY 51 









































Do 1. 


vw 




























































'thA - 


220° 


c/w 

























25 so 75 no 125 liO 175 200<>C 
»Ib»..% 




nOOmA 



Collector stttura tion voltage 
versus ctiMRPIurrent 

V BSY 51,52 

10 



5 

^CEsnl 3 

2 
1 

Q5 

0.3 

a2 

0,1 
005 



003 
0.02 

OQI 



5^ 



/r=10/B 



r| =25°C 



Base saturation voltage 
versus coMMIPBlnrant 

V BSY 51,52,87.. 



n 20 30 50 no 200300500 noo mA 
^^c 

upper limit, valid for 95 Vo of a let 




n 20 30 50 no 200300 500 noo mA 
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BSY51 



Collector cutoff current 
versus 

junction temperature 



Admissible collector emitter 

voltage versus 

base emitter resistance 



nA 

10* 

105 
10' 

'CBO 

I, 10' 

10' 

10° 

10-' 

10' ' 



BSY 51,52 























































■ 












/ 












































































168 = 


30 V 



25 50 75 100 125 150 175 200 °C 



^'j 

Emitter base capacitance 
versus 

emitter base veJtage 

pF BSY 51,52,90 

30 



25 



20 



15 



10 





















































































































































































































































































































1 


1 



09 a? 1 lis 2 3 



i 



V 
80 

70 

60 

50 

«0 

30 

20 

10 





BSY 51.52 



ri=25°C 

J I III 



103 



105 Q 



Collector base capacitance 
versus 

oolieetor bMW w^iage 

pF BSY 51,52,90 

20 



5 7 10 V 

Ifes 

upper limit, valid for 95 % of a lot 




0507 1 



90 



BSY51 



Relative /7-parameterB 

versus 

collector current 



Relative /i-parameters 
versus 

collector emitter voltage 



BSY51..56,87... 



/lellmA) 
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=iov 
























= 25«C 

mil 



















l>oe 



/iJlOV) 



ai 02 03 05 ) 2 3 5 8 10 mA 

^ I 

Contours of constant I 
gain bandwidth product 











































































'c 


= ImA 




hoe 


















f = 


1 kHz " 
25''C 
















































































hie 
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fe 











































































1 152 3 i 6BniS 20 30V 

Pulse tliemial restetamcA 
versus pulse duration 



BSY 51,53,55,87 




BSY 51 



100 mA 




1 



BSY51 



Switching diaracteristics, Ic = 100 mA', tp = 50 ns 

Residual collector emitter Te«t circuit 

voltage versus base current 



V BSyS1...56,87,8e 




storage time Fall time 

versus iMrae current versus base current 




^ 100 mA is that theoretical collector current whidi results from the 
supply voltage Vcc = 10 V and the operating resistor flee = 100 Q, 
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BSYSr 



ammm lOmmimmimk = soo mA', tp = 50 ns 

Test dreuK 



Pulse 
GanMOtor 



on I 



t_ 8 



Stonm* time 

I base current 

t.T> 



BSY 51... 56,8788 



180 

160 
UC 
120 








































































5=0 










100 






















80 
60 
40 
20 















-2 
























5V 































































40 



80 



120 CO 200 mA 



Bl 



Residual collector emitter 
voltage versus base eurreiM 



BSY51...56,87,88 




200 mA 



Fan 



eurrent 



BSY51...56.87,88 



m 






















160 
140 

no 






























=0 
































wo 
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40 



80 



120 160 
^/B1 



500 mA is that theoretical collector current which results from the 
supply voltage Vcc = 10 V and the operating resistor Rcc = 20 Q. 
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BSY51 



Switching characteristics, /c = 100 mA, fp > 10 )xs 
Turn-on time Test circuit 



ns BSV51...Se^t!E88 
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BSY51 



Test circuit Switching cliaraetolMcs 

for graph on the right versus collectonfiMIMI 

(tp > 10 |is) 



ns BSY 51 ...56,87, 88 




«B.% 1 10 10^ lO^mA 

^ fe 



Relative storage time and 
fall time 

versus pulse duration 

Bsy5i...se^e7,s8 



aoi 
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BSY 52 ^ 2 N 1420 



NPN Silicon Epitaxiai Pianar Transistor 

for switMng and amplifier applications 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 




max.0l5 9 



Maximum Ratings 

Collector base voltage 
Collector emitter voltage 
Emitter base voltage 
Collector current 
Power dissipation 

at Tamb = 25 °C 
atrc =100°C 
atTc = 25 °C 

Junction temperature 



VcBO 
VcEO 

Vebo 
Ic 



Ptof 
Ptof 
Ptat 

Ti 



60 
25 
5 

500 



0.8 
1.7 
3 

200 



V 
V 
V 

mA 



w 
w 
w 

°c 



Static Characteristics at 7, = 25 °C 
DC current gain 

atVcE = 10V,/c = 1 mA hFE 100 
at VcE = 10 V, Ic = 10 mA 135 (> 70) 

atVce = 10V./c=150mA hps 100. ..300 

at VcE = 10 V, /c = 500 mA /ire 25 

Collector saturation voltage VcEsat 0.15 (< 0.8) V 
at Ic = 150 mA, h = 15 mA 

Base saturation voltage Vassat 0.95 (< 1.2) V 
at Ic = 150 mA, /b = 15 mA 

Collector cutoff current 

atl/cB = 30V IcBo 3(<100) nA 

at VcB = 30 V, Tamb = 150 °C Icbo 4 (< 100) [jA 

Emitter cutoff current Im 1(<50) nA 

at 1/£B = 3 V 

Collector base capacitance Ccbo 7.5(<10) pF 

at VcBO = 5 V 
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BSY 52 



Emitter base capacitanGe Ceao 23 (< 33) pF 

atVM».*nlli'V 

Thermal resistance 

Junction to ambient air R,hA < 220 °C/W 

Junction to case fUnc <Si °C/W 

, T \ 

■§m0 Signal Characteristics at Tamb = 25 °C and / = 1 kHz 

Test conditions: Vce = 5 V, 1 ffesmied emitter 

Input impedance hi, 3 (1 . . . 8) kQ 

Reverse voltage trarisfer ratio hra 0.8(<3) -10 '' 

Small signal current gain /jf, 100 (50 . . . 200) 

Output admittance hoe 9 (4.5... 15) |,imho 

Noise figure F 6 dB 
at Vce = 10 V, ife w SJ mA. 
flG = 1-5kQ 

Bandwi<«|} m . . . iS mt 

Gain bandwidtli product fj flQ MtH2 
at V& = 10 V, /c = 50 mA, / = 50 MHz 



Switching Times 

SpeciiflGMiolis fir swMiit^i tMtt sf ^ip« BSY 51 apply to this type. 

1 



I 
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BSY 52 



Common emitter 
c<dlector charaetwtaOes 



Common emitter 
collM^r charaeteriaUcs 
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Collector saturation voltage Base saturation voltage 

versus collector current versus collector current 



V BSY 51,52 V BSY 51,52,87. 




upper limit, valid for 95 % of a lot 



BSY 51,52 
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10 
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25 50 7b 100 125 150 175 200 "C 



^'j 

Emitter base capacitance 
versus 

emitter base voltage 

PF BSY51,52,90 
30 



20 



15 



10 
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)°C 

1 1 



10 w 



103 105 Q 



■'BE 



Collector base capacitance 
versus 

collector base wMtage 

pF BSY 51,52,90 

20 



05 a? 1 U52 3 57 10 V 

*■ "es 

upper limit, valid for 95 % of a lot 




100 



BSY52 



Ratafive /i-parameters 
versus celle^rMm 




1^ 



BSY 53 - 2 N 1613 



NPN Silicon Epitaxiai Planar Transistor 

for ^Iti^tag ami Mp^lier afptications 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 



Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Cotleetor current 

Power dissipation 
at7amb= 25 °C 
at 7c =100°C 
at 7c = 25 °C 

Junction temperature 



VcBO 
VcEO 

Vbbo 
Ic 



Pm 
Pm 

Ptot 




Ti 



75 
30 
7 

750 



0.8 
1.7 
3 

200 



max.9.^ * 



max.0.5 



V 
V 
V 

mA 



w 

W 

w 

°C 



static Characteristics at 7; = 25 °0 

DC current gain 
at VcE == 10 V, Ic = 0.1 mA 
atVcE = 10 V, /c = 1 mA 
at Vc£ = 10 V, Ic = 10 mA 
atVcE = 10V, /c = 150 mA 
at Vcf = 10 V, Ic = 500 mA 

Collector saturation voltage 
at Ic = 150 mA, Ib = 15 mA 

at Ic = 500 mA, h = 50 mA 

Base saturation voltage 
at Ic = 150 mA, k = 15 mA 

Collector cutoff current 
at VcB = 60 V 

at Vce = 60 V, 7amb = 150 °C 

Emitter cutoff current 
at B = 5 V 



hFE 
hFE 



Vce sat 

VcE sat 



VbEs 



ICBO 
ICBO 

Iebo 



40 {> 20) 

50 

65 (> 35) 
40. . . 120 
35 (> Zi) 



0.15 {< 0.6) 
0.5 (< 1.2) 

0.95 (< 1.2) 



0.5 « 10) 
0.4 « 10) 

1 «10) 



nA 
HA 

nA 



1^ 



BSY53 



Collector base capacitance Ccbo 6-5 (< 10) pF 

Emitter base capacltanca 23(<33) pF 

at Vebo = 0.5 V 

Thermal resistance 

Junction to ambient «ir Rf/,A <220 °C/W 

Junction to case Rth c < 58 °CAW 



Small Signal Characteristics at Tomb = 25 °C and f = 1 kHz 

Test conditions: Vce = 5 V, /c = 1 mA, grounded emitter 
Input Impedance h-„ 1.5 (0.8... 4.5) kQ 

illli^SI^ voltage transfer ratio hn 0.8 (< 3) • 10-^ 

llRMll stgmrii «witaM i^lri- lti» 55 (30... 100) 

asMHMinei' ftse 7 (3.5 . . . io) jtmho 

Noise figure F S " — - ^18 

atVc£ = 10V. /c = 0.3 mA, 
Rg = 1.5 kQ, 

Bandwidth 30 Hz ... 15 kHz - " 

Gain bandwidth) product fr •'foU MHz 

at VcE = 10 V, /c = 50 mA, / = 50 MHz 



Switching Times 

Specifications for switching times of type BSY 51 apply to this type. 
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BSY 53 



Admissible power dIssipaUon 
vMVus temperahira 



Reiative DC current gain 
I collector current 
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Collector cutoff current 
versus 

junction temperature 



Admissible collector emitter 

voltage versus 

base emitter resistance 
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10^ n 



Collector base capacitance 
versus 

collector base voltage 

pF BSY 53,54 
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BSY 53 



Relative /7-parameters 
versus 

collector current 



Relative /i-parameters 
versus 

collector emitter voltage 
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BSY 54 ^ 2 N 1711 



NPN Silicon Epitaxial Planar Transister 

for switching and amplifier applications 



Metal case JEDEC TO-39 
5 C3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 



■Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Tomb = 25 °C 
at To =100 °C 
atTc = 25 °C 

Junction temperature 






max, 
6.5* 


p 1 : 


— 








c 
E 
i 






m 













max.Q5# 



VcBO 


75 


V 


VCEO 


30 


V 


Vebo 


7 


V 


Ic 


750 


mA 


hot 


0.8 


W 


Ptet 


1.7 


W 


Ptof 


3 


W 


T/ 


200 


°C 



Static Characteristics at T, = 25 °C 
DC current gain 

at VcE = 10 V, Ic = 0.01 mA hn 55 (> 20) 

at VcE = 10 V, Ic = 0.1 mA hpE 80 (> 35) 

at Vc£ = 10 V, /c = 1 mA hfE 100 

at VcE = lOV./c = 10 mA hfe 135(>80) 

atVc£ = 10V, /c = 150mA hfE 100... 300 

at VcE = 10 V, /c = 500 mA Hfe 60 (> 40) 

Collector saturation voltage 

at Ic = 150 mA, Ib = 15 mA Vce sat 0.15 (< 0.6) V 

at /c = 500 mA, /b = 50 mA Vcesc* 0.5 {<1.2) V 

Base saturation voltage VtEsat 0.95 (< 1.2) V 
at Ic = 150 mA, k = 15 mA 

Collector cutoff current 

at Vc6 = 60 V /cBo 0.5 (< 10) nA 

at VcB = 60 V, Tomb = 150 °C /cBO 0.4(<10) nA 

Emitter cutoff current /»a 1 « io) nA 
atVEB=5V 
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Collector base capacitance 
at V tii»ji>g MBi<»f --v ..|i>fo 

Emitter base capacitance 

at VcBo = 0.5 V 

Thermal resistance 
Junction to ambient air 
Junction to case 



Ccxo 
Cue 



RthA 
RthC 



BSY 54 



6.5 (< 10) 



PF 



SSi<Mf pF 



< 220 °C/W 
<58 °C/W 



Small Signal Charactertettcs at Tamb = 25 °C and / = 1 kHz 
Test conditions: Vqe = 5 V, /c = 1 mA, grounded emitter 



Input Impedance 

l!Hw i l$a voltage transfer ratio 

OufpjiaiieMMiiNi 

Noise figure 
atVcj = 10V,/c^ 




Gain bandwidth product 

at Vcf = 1 V. /c = 50 mA. ^ = 50 MHz 



k„ 3 (1.6... 9) kQ 

h„ 0.8 (< 3) • 10-« 

kt, 100(iJC;7ii8| — 

hoa 8 (4.5 . . . 12.5) ixmlio 

F 3(<8) iB 



146 



MHz 



Switching Times 

rlsir switching times of type BSY 51 apply to this type. 
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BSY 54 



Common emitter Common emitter 

eolle^or eharaolertsHes railleclor duraeloHiMos 
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BSY 54 



Admissible power dteslpatton Relative DC current gain 
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BSY54 



Base sateraVon voltage 
veraua ooHactor eiurront 



Collector cutoff current 
versus Junction temperature 
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versus 
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BSY 54 



Relative /i-parameters 
versus 

collector emitter voltage 



Emitter base capacitance 
versus 

emitter base voltage 
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BSY54 
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BSY 55 «^ 2 N 1893 



NPN Silicon Epitaxial Planar Transistor 

fm-'m0ii0km and amplifier applications 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 



Maidmum Ratings 

Collector base voltage 

^jiitetor emitter voltage 

Emitter base voltage 

<@^tectof current 

Power dissipation 
at Tomb = 25 °C 
at 7c =100°C 
at Tc = 25 °C 

Junction temperature 



Vcso 
Veto 

Vm 

k 



Ptot 




120 

80 

7 

500 



0.8 
1.7 
3 

200 



max. 9.4 • 



max. 0.5 * 



V 
V 
V 

mA 



W 
W 

w 
°c 



Stalte Chara^erlaifcs at 7; = 25 *C 

DC current gain 
at VcE = 10 V,/c = 0.1 mA 
at VcE = 10 V, /c = 1 mA 
atVc£ = 10V, /c = 10mA 
flti^e£ = 10V, /c = 150mA 
10 V,/c = S00mA 

Collector saturation voltage 
at Ic = 150 mA, Ib = 15 mA 

Base saturation voltage 
at Ic = 150 mA, k = 15 mA 

Collector cutoff current 
atV6» = 90 V 

mVm = 90 V, fsmb = 1S0«»C 

Emitter cutoff current 
at Veb = 5 V 

Collector base capacitance 

at VcBo = 10 V 



/Iff 

hm 

Vgi ta» 



/cm 
/cao 

im 



50 (> 20) 
60 

65 (> 35) 
40 . . . 120 
20 

0.2 {< 0.6) 
1(<1.3) 



0.5 (< 10) 
0.4 « 10) 

1 « 10) 



CCBO 6 « 10) 



V 
V 



nA 
(lA 

nA 
pF 



m 



BSY 55 

Emitter base capacitance Cebo 23 (< 33) pF 
Thermal resistance 

Junction to ambient air RfhA < 220 °C/W 

Junction to case Rnc < 58 °C/W 



Small Signal Characteristics at Tamb = 25 °C and f = ^ kHz 

Test conditions: Vce = 5 V, /c = 1 mA, grounded emitter 

Input impedance ''le 1.6 (0.8... 5) kQ 

Reverse voltage transfer ratio hre 0.6 (< 3) -10-^ 

Small signal current gain hfe 75 (30... 150) 

Output admittance hoe 4 (2 . . . 7) (tmho 

Noise figure F 6 dB 
atVc£ = 10 V, /c = 0.3 mA, 
flG = 1.5kQ, 

Bandwidth 30 Hz ... 15 kHz 

Gain bandwidth product fj 100 MHz 
at )^C£ = 1 V, fc => SO mA, f = 50 MHz 



SwRGhlng TlmaB 

Speclftcations tor swtfdiing times of type BSY 51 apply to thts type. 
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BSY55 



Conimon emitter 
coiledor d»fadtertotH» 



Common emitter 
coUoctor cii&FaGtorislics 




BSY 55 



Admissible power dissipation 
veraus temperature 



Reiative DC current gain 
versus collector current 
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Collector cutoff current 
versus 

Junction temperature 



Admissible collector emitter 

voltage versus 

base emitter resistance 
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Relative /i-parameters Relative /7-parameters 

versus versus 

collector current collector emitter voltage 




BSY56 



NPN Silicon Epitaxial Planar Transistor 

for swrtching and ampltfier applications 



Metal case JEOEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 



Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
atT„„b= 25 °C 
at 7c =100°C 
at 7c = 25 °C 



VcBO 
VcEO 
VcBO 

Ic 



Pm 

Plot 
Plot 




max. 9.4 * 



120 

80 

7 

500 



0.8 
1.7 
3 



maxOtS* 

V 
V 
V 

mA 



W 
W 

w 



Junction temperature 



Ti 



200 



Static Cliaracteristics at 7/ = 25 °C 

DC current gain 

at VcE = 10 V, Ic = 0.1 mA hpE 100 (> 35) 

at Vc£ = 10 V, /c = 1 mA hfE 125 

at VcE = 10 V, /c = 10 mA hFB 180 (> 75) 

at VcE = 10 V, /c = 150 mA Hfe 100... 300 

at VcE = ^0 V, Ic = 500 mA hfE 35 

Collector saturation voltage Vcesat 0.2 (< 0.6) V 
at Ic = 150 mA, Ib - 15 mA 

Base saturation voltage VsEsat 1 (< 1.3) V 
at /c = 150 mA, h = 15 mA 

Collector cutoff current 

at VcB = 90 V IcBO 0.5 (< 10) nA 

at VcB = 90 V, Tamb = 150 °C /ceo 0.4 (< 10) nA 

Emitter cutoff current Ibbo 1 (< 10) nA 

at Veb = 5 V 

Collector base capacitance Coo 6(<10) pF 
atVcB0 = 10V 



BSY56 



Emiiter ba^ capacitance Cebo 23 (< 33) pF 
Thermal resistance 

Junction to ambient air RthA <220 °C/W 

Junction to case Rfhc <M °C/W 



Small Signal Characteristics at Tomb = 25 °C and / = 1 kHz 

Test conditions: Vqe = 5 V, /c = 1 mA, grounded emitter 

Input impedance hie 3 (1.6... 9) kQ 

Reverse voltage transfer ratio hre 0.6 (< 3) -10-^ 

Small signal current gain hfe 120 (60 . . . 280) 

Output admittance hoe 6 (3... 10) (xmho 

Noise figure F 6 dB 

atVc£ = 10V, /c = 0.3 mA, 
flG = 1.5 kQ, 

Bandwidth 30 Hz ... 15 kHz 

Gain bandwidth product fx 145 MHz 

at Vc£ = 10 V, /c ^ 50 mA, f = 50 MHZ 



Swileliiiig HOMw 

Specifications for switching times of type BSY 51 apply to this type. 
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BSY56 



Common emitter 
aitlector chatacteristl^ 
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BSY56 



Admissible power dissipation 
versus temperature 



Rslaava DC current gain 
versus collector current 



w 

40 

15 
310 
25 
2j0 
1.5 
1.0 
05 




BSV 56,88 









































5800 


7W 




























































'thA = 


220° 


C/W 

























25 50 75 Xn 125 60 175 200<>C 
^%mb'^C 

Collector saturation voltage 
versus collector current 




noo mA 



Base saturation voltage 
versus collector current 



•fc&irt 3 
i 2 



05 

0.3 
02 

01 

005 

Q03 
002 

001 



BSY 55,56,8788 



























































































































































































, — ^ 


/ 

r 




















































7 






















































































































































































































































































































Ir 


= 





II 






















T: = 25<>C 

— 1 Mill 



BSY 55,56 











































/ 


/ 

■ 


















> 


















































































































































ic =10/b 



n 20 X so DO 200300 500 1000 mA 
►^C 

- upper limit, valid for 95 Vo of a lot 



20 30 50 wo 200300 500 WO mA 
^/r 



125 



BSY56 



Collector cutoff current 
versus 

junction temperature 



Admissible collector emitter 

voltage versus 

base emitter resistance 
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Coiiector base capacitanea 
versus 
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BSY56 

Rslative /7-parameters Relative /7-parameters 

venus collecfor eurnutt versus collector emitter voltage 





BSY 79 



NPN Silicon Epitaxial Planar Transistor 

with high collector emitter voltage for use as driver 
for numerical indicator tubes (NIxle driver) 



Metal case JEDEC TO-18 
18 A3 according to DIN 41 876 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 



Maximum Ratings 

Collector base voltage 

Collector emitter voltage 
at Va = 1 V 

Emitter base voltage 

Collector current 

Power dissipation 
atr„mb= 25 °C 
atTc = 25°C 

Junction temperature 

CliaracterisUcs at T; = 25 °C 

DC current gain 

at VcE = 1 V, /c = 1 mA 

Collector saturation voltage 

at /c = 2 mA, h = 0.2 mA 

Base saturation voltage 
at /c = 2 mA, Is = 0.2 mA 

Collector cutoff current 
at VcB = 90 V 

atVcB = 90V, Tamb = 150°C 

Emitter cutoff current 

at Veb = 4 V 

Collector base capacitance 
at VcBO = 10 V 

Emitter base capacitance 
at Veb = 0.5 V 

Thermal resistance 
Junction to ambient air 

Junction to case 

Gain bandwidth product 

at VcE = 10 V, /c = 10 mA, f = 50 MHz 



RihA 

Rthc 




maxflS* 



VcBO 


120 


V 


VcEV 


120 


V 




5 


V 


Ic 


30 


mA 


Plot 


300 


mW 


Pfot 


1 


W 


Ti 


175 


°C 


hfE 


60{>30) 




VcEsaf 


0.3 « 0.5) 


V 


VflE sat 


<1 


V 


ICBO 


3 (< 50) 


nA 


ICBO 


<10 


mA 


Iebo 


2(<50) 


nA 


CcBO 


4 


PF 


Cebo 


17 


PF 



< 500 

< 150 

100 



°c/w 
°c/w 

MHz 
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Admissible power dissipation 
vofSiK temperature 



BSY79 
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Collector cutoff current 
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BSY 81 



NPN Silicon EpHaxlal Planar Transistor 

for switching and amplifler afiplieations 
at higher collector current 



Metal case JEDEC TO-39 
5 C3 according to DIN 41 873 
Collector connected to case 
Werght approximately 1 g 
Dimensions in mm 




max9L49 



max.OS* 



Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Tomb = 25 °C 
atTc =100°C 
atTc = 25°C 

Jmeftion temperature 



VcBO 40 

VcEO 18 

Vebo 5 

Ic 1 



Ptot 
Plot 
Ptot 

T, 



0.9 
2.8 
5 

200 



V 
V 
V 
A 



W 

w 
w 

°c 



Characteristics at 7, = 25 °C 

DC current gain 
at VcE = 10 V, Ic = 0.1 mA 
at VcE = 10 V, Ic = 10 mA 
at VcE = 10 V, Ic = 150 mA 
atl/c£ = 10V, /c = 500 mA 
at VcE = 10 V, /c = 1000 mA 

Collector saturation voltage 
at/c = 0.15 A, Ib = 0.015 A 
at /c = 0.5 A, Ib-= 0.05 A 
at /c = 1 A, Ib = 0.1 A 

Base saturation voltage 
at /c = 1 A, Ib = 0.1 A 

Collector cutoff current 
at VcB = 30 V 

at VcB = 30 V, Tomb = 150 °C 



hFE 

hpE 

hFE 



'CBO 
'CBO 



30 (> 20) 
65 (> 35) 
85 (40... 120) 
60 (> 30) 
30 (> 15) 



< 0.25 

<0.6 

<1.2 



VsEsof <1.8 



2 (< 100) 
0.6 (< 25) 



V 
V 
V 



nA 

|iA 



Emitter cutoff current 
atVfg =*3¥ 

Collector base capacKatiee 
atl/cBo = 10V 

Emitter base capacitance 
atVjso = 0.5 V 

Gai^n bandwidth product 
at VcE = 10 V, /c = 50 mA, t 

Thermal resistance 
Junction to ambient air 
Junctton to case 



BSY 81 



Iebo 3 (< 10) nA 

Ccso 8.5 (< 15) pF 

Gebo 50 (< 60) pF 

fr 100 MHz 

RihA < 194 °C/W 

flf/ic < 35 °C/W 



BSY81 



Common emitter 
collector characteristics 



Common emitter 
coileotor charactsrMiee 



BSY81 




BSY 81.83,85 




5 V 



Collector cutoff current 
versus junction temperature 



Relative DC current gain 
versus collector current 



nA 



BSY 81, 82 



BSY 81,83,85 



^CBOIO^ 
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= 30V 














1 1 



50 too 150 200 °C 



^^j 

upper limit, valid for 95 Vo of a lot 




BSY81 



Admissible coilector emitter Admissible power dissipation 

voltage versus vereus tnnperature 

base emitter resistance 
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BSY 82 



NPN Silicon Epitaxial Planar TransMor 

for switching and amplifier appiications 
at higher coilector current 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
PiiMnsions in mm 




max.9iA* 



Maxlminn Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at T„„b = 25 °C 
atrc =100°C 
atTc = 

•llHW^ion temperature 



Vcao 


40 


V 


Vceo 


18 


V 


Vebo 


5 


V 


Ic 


1 


A 


Ptol 


0.9 


W 


Ptot 


2.8 


w 


Ptot 


5 


w 


Ti 


200 


°C 



Characteristics at T, = 25 °C 

DC current gain 
atVc£ = 10V, /c = 0.1 mA 
at VcE = 10 V, /c = 10mA 
atVc£ = 10V, /c = 150mA 
at VcE = 10 V, /c = 500 mA 
at VcE = 10 V, Ic = 1000 mA 

Collector saturation voltage 
at/c = 0.15 A, /b = 0.015 A 
at Ic = 0.5 A, Ib = 0.05 A 
at /c = 1 A, h = 0.1 A 

Base saturation voltage 
at /c = 1 A, Ib = 0.1 A 

Coilector cutoff current 
at VcB = 30 V 

at VcB = 30 V, Tamb = 150 °C 





60 (> 35) 




hpB 


140 (> 75) 




hn 


190 (100 . . 


300) 


hn 


120 (> 40) 




hpE 


50 (> 20) 




VcB sat 


<0.25 


V 


VcEsat 


<0.6 


V 


VcEsat 


<1.2 


V 


VaCsat 


< 1.8 


V 


ICBO 


2 (< 100) 


nA 


ICBO 


0.6 (< 25) 
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BSY82 



Emitter cutoff current hso 3 (< 10) nA 

atVfB = 3V 

Collector base capacitance Ccao 8.5 (<1S) pF 

at VcBO = 10 V 

Emitter base capacitance Geeo 50 {< 60) pF 

at Vebo = 0.5 V 

Gain laandwidtti product h 120 MHz 

at VcE = 10 V, /c = 50 mA, ^ = 50 MHz 

Tliermal resistance 

Junction to ambient air Rm < 194 °cyW 

Junction to case Rthc < 35 °C/W 




BSY 82 



Relative DC current gain Coilector cutoff current 

iMMRtn Goliector currant veraus ]unett»i ^|pei<aturo 




Collector saturation voltage Base saturation voltage 

versus collector current versus collector current 



V BSY 82,81,86 V BSY 82,84.86 




upper limit, valid for 95 % of a iot 
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BSY 82 



Admissible collector emitter 

voltage versus 

base emitter resistance 



Admissible power dissipation 
versus temperature 



30 



20 



10 



BSV 81.82 
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)02 KJS 



10' 



10^ n 



Collector base capacitance. 
Emitter bass capacitance 
versus reverse bias voltage 

pF BSY81...82 
60 



'^BO. 50 

^EBO 

40 



30 



20 



10 
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V- 


25' 


'C 




































V- 














































i-- 
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£B0 










































\ 







































































































10 too V 



Ptot 4 



BSY81...86 































































































c - 


35 "( 










































































= 19 




/w 





























40 80 120 MO 200 <>C 
^ Wet 

Pulse thermal resistance 
versus pulse duration 



BSY 82 




upper limit, valid for 95 Vo of a lot 
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BSY 83 ^ 2 N 2297 



NPN Silicon Epitaxiai Planar Transistor 

for switching and amplifier applications 
at higher collector current 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions In mm 




mox.9L«» 



max.0.5 



Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Tomb = 25 °C 
at 7c =100°C 
at To = 25 °C 

JMStion temperature 



VCBO 
VCEO 

Vebo 
Ic 



Plot 



Ti 



80 
35 
7 
1 



0.9 
2.8 
5 

200 



V 
V 
V 
A 



W 

w 
w 

°G 



Characteristics at T, = 25 °C 

DC current gain 
atV'cf = 10 V, Ic = 0.1 mA 
at Vc£ = 10 V, Ic = 10 mA 
at VcE = 10 V, /c = 150 mA 
at Vc£ = 10 V, /c = 500 mA 
at VcE = 10 V,/c = 1000 mA 

Collector saturation voltage 
at Ic = 0.15 A, Ib = 0.015 A 
at Ic = 0.5 A, Ib = 0.05 A 
at /c = 1 A, Ib = 0.1 A 

Base saturation voltage 
at/c = 1 A./fl = 0.1A 

Collector cutoff current 
atVcB = 60 V 

at VcB = 60 V, Tamb = 150 °C 



hn 

hFB 



'CBO 
'CBO 



30 (> 20) 
65 {> 35) 
85 (40... 120) 
60 (> 30) 
30 (> 15) 



VcEsof <0.25 
VcEsot <0.6 

VcEsot < 1 



< 1.8 



0.6 (< 10) 
0.3 (< 10) 



V 
V 
V 



nA 

[jiA 
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Emitter cutoff current 
at Veb^ 3 V 

Collector base capacitance 
aXVcBo = 10 V 

Emitter base capacitance 

at Vebo = 0.5 V 

Qain bandwidth product 

at VcE = 10 V, /c = 50 mA. f = 50 MHz 

Thermal resistance 
Junction to ambient air 
Junction to case 



BSY83 

Iebo 5(<10) nA 

CcBO a5(<15) pF 

OfBO 50 (< 60) pF 

fr 100 MHz 

Rm < 194 °C/W 

Rihc < 35 ^C/W 
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BSY83 



Common emitter 
coltodor eharadeiteHcs 



Common emitter 
coHe^or oharaetarMIca 



mA 

10 



BSY83 



'C 



r =25' 
J 


'C 1 


y/i 




/• — 








r 










100 








f 





















e 


>0 








i 


\ 




40 








/r=20uA 


















n 20 30 10 so V 

►Ife 

Colleotor cutoff current 
versus lunoUon temperature 



'C 08 



BSY 81,83^5 



06 



01 



Q2 



E 





10^ 










30, 










3- 




















10^ 




















B=5m 



































= 25<'C 
1 



3 4 



5 V 



Relattve DC current gain 
versus collector current 



nA 
10* 



^CBO 



102 



BSY 83 ,84 



BSY 81,83,85 
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50 MO 150 200 "C 




upper limit, vaHd for 95 Vo of a lot 



BSY 83 



Admissible coliector emitter 

voltage versus 

base emitter resistance 



Admissible power dissipation 
versus temperature 



V 
MO 



BSY 63,84 



BSY81...B6 



120 
100 
80 
60 

to 

20 



rj=25''C 



103 



■"be 



»5 !5 



Collector emitter capacitance 
Emitter base capacitance 
vmaus ravMse bias voltage 

pF BSY83...84 



60 



■ 50 



40 



30 



20 



10 







\ 


V 










1= 


1 1 

25 


1 — 1 
'C 
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r 
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£B0' 
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ceo 































































ai 



10 no V 



Plot 4 































































































c = 


35 "( 


:/w 








































































= 19 




/W 





























AO 80 120 UO 200 "C 

Pulse thermal resistance 
versus pulse duration 



•aw 

102 



'ihC 



BSY 83 



10-2 















0.5 
























6:2^ 












OV^ . 

005^ 












0.02 ^ 














Aoi 












0.005 
» = 
































Pi- 

1 

















10-* 10-5 yfy* ,Qr3 ^ , s 
"Id 



upper limit, valid for 95 Vo of a lot 
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BSY 84 



NPN Silicon Epitaxial Planar Transistor 

for switching and ampiifier appiications 
at iiigher coilector current 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weiglit approximately '1 g 
Dimensions in mm 



Maximum Ratings 




max.9.A0 



max.0.5 » 



Collector base voltage 


VCBO 


80 


V 


Collector emitter voltage 


VCEO 


35 


V 


cmiTier uase voiia^e 




7 


V 


Collector current 


k 


1 


A 


Power dissipation 
at Tomb = 25 °C 
at Tc = 100 °C 
atTc = 25 °C 


Ptol 

Pm 

Ptot 


0.9 

2.8 
@ 


W 
W 

w 


Junction temperature 


Tf 


200 


°c 


Characteristics at Tj = 25 °C 








DC current gain 
atVcE = 10V, /c = 0.1 mA 
atVcf = 10 V, fc= 10 mA 
at VcE = 10 V, /c = 150 mA 
atVe£ = 10V, /c = S00mA 
at VcE = 10 V, /c = 1000 mA 


hps 

hFE 


60 (> 35) 
140 (> 75) 
190 (100 . . 
120 ( > 40) 
50 (> 20) 


300) 


Collector saturation voltage 
at/c = 0.15 A, Ib = 0.015 A 
at /c = 0.5 A, Ib = 0.05 A 
at /c = 1 A, /b = 0.1 A 


VcE sat 
VcE sat 
VCE sat 


< 0.25 
<0.6 

< 1 


V 
V 
V 


Base saturation voltage 
at/c = 1 A, /b = 0.1A 


V BE sat 


< 1.8 


V 


Colteolw cutoff current 
atVei = 60V 

at Vcs = GO V, Tamb = 150 °C 


/CBO 
ICBO 


0.6 (< 10) 
0.3 « 10) 


nA 
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BSY84 



Emitter cutoff current /fso 5 (< 10) nA 

Collector base capacitance Gcso 8.5(<15) pF 

at VcBO = 10 V 

Emitter base capacitance Cebo 50 (< 60) pF 
at Vbbo - 0.5 V 

Gain bandwidth! product fr 120 MHz 
at Vce = 10 V, /c = 50 mA. / = 50 MHz 

Thermal resistance 

Junction to ambient air fit/, a < 194 °C/W 

Junction to case fitdc <35 °C/W 
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BSY84 



Relative DC current gain 
versus collator current 



Collector cutoff current 
vwsHs tonetien tempwratare 



BSY 62,84,86 




nA 
10* 



'CBO lO' 



102 



BSY 83 .84 



mA 



Collector saturation voltage 
versus collector current 
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50 



100 150 200 "C 



Base saturation voltage 
versus collector current 



V 

1.0 
09 

0.7 
OS 
05 
Qi 

0.3 
Q2 
01 



BSY 82,84,86 



./c=io/b 
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JJl 1 \VM 
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1 A 
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to 
08 
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BSY 82,84,86 



/c = io/b 
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mA 



upper Ihnit, vaHd for 95 Vo of a lot 
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i 



BSY84 



Admissible collector emitter Admissible power dissipation 

voltage versus versw tmiperaturo 

base emitter resistance 



Ifce? 



V 

uo 

120 
100 
80 
60 
iO 
20 



BSY 83,8« 



W 



BSY81...86 
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1 



PF 
60 



Coliector base capacitance, 
Emitter base capacitance 
versus rwerse bias voltage 

BSY83...84 



' 50 



40 



30 



20 



10 
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1 1 
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1 — 1 
'C 


1 — 
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35 "( 


:/w 
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iO eO 120 MO 200 °c 

Pulse thermal resistance 
I pulse duration 



•aw 

102 



BSY 84 



10-' 



1(I« 















0.5 






















b■2^ . 












005^ 












0.02 > 














/m 












0.005 
v = 




























$4 

•— r— ^ 

1 


Pi: 

1 















n no V 
upper limit, valid for 95 % of a lot 



10-* 10-5 10-* 10^ HT* IS 
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BSY85 ^2N2193A 



NPN Silicon Epitaxial Planar Transistor 

for switching and amplifier applications 
at higher collector current 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 




max 9.4 » 



max.0.5 



■Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Tomb = 25 °C 
atTc =100°C 

at 7c = 25 °C 

Junction temperature 



VcBO 120 

Vceo 64 

Vebo 7 

Ic 1 



Pfot 
Ptot 
Ptot 



0.9 
2.8 

5 

200 



V 
V 
V 
A 



W 

w 
w 

°c 



Characteristics at Tj = 25 °C 

DC current gain 
at VcE = 10 V, Ic = 0.1 mA 
atV'cE = 10 V, Ic = 10 mA 
at VcE = 10 V,/c = 150 mA 
at VcE = 10 V, Ic = 500 mA 
at VcE = 10 V, Ic = 1000 mA 

Collector saturation voltage 
at/c = 0.15 A, Ib = 0.015 A 
at Ic = 0.5 A, Ib = 0.05 A 
at /c = 1 A, Ib = 0.1 A 

Base saturation voltage 
at /c = 1 A, Ib = 0.1 A 

Collector cutoff current 
atVca = 90V 

at VcB = 90 V, Tomb = 150 °C 



hFE 



'CBO 

'cm 



30 (> 20) 
65 (> 35) 
85 (40 . . . 120) 
60 (> 30) 
30 (> 15) 



VcEsof <0.25 
VCE«( <0.6 
VCEsai <1 



<1.8 



0.6 « 10) 
0.3 (< 10) 



V 
V 
V 



nA 
jiA 



m 



BSY 85 



Emitter cutoff current Iebo 5 (< 10) nA 
at Veb = a V 

Collector bse^ capaeMance Cess S.5 (< 15) pF 
at Vcso = 10 V 

Emitter base capacitance Cmo 50 (< 60) pF 

at Vebo = 0.5 V 

Gain bandwidth product h 110 MHz 

at Vc£ = 10 V, /c = 50 mA. f = 50 MHz 

Thermal resistance 

Junction to ambient air Rti,A < 194 °C/W 

Junction to case Rthc <35 °C/W 



BSY85 



Common emitter Common emitter 

c^ledor charactertoOcs coHeelor ctaraetaitoHee 



mA BSY85 




20 10 60 80 V 
— ^fe 



Collector cutoff current 
versus Junction temperature 



A BSY 81,83,85 




1 2 3 ( 5 V 
-Hx 

Relative DC current gain 
versus collector current 
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BSY 85 



Admissible colfector emitter Admissible power dissipation 

voltage versus versus temperature 

liase emitter resistance 



V 

uo 

120 
100 
60 
60 
iO 
20 



BSY 85,86 
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10' 10^ a 
-"be 



0:80, 



pF 
60 

50 

40 

30 

20 

10 



Collector base capacitance, 
Emitter base capacitance 
versus reverse lilas voltage 

BSY 85,86 
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to 80 120 UO 200 °C 

Pulse thermal resistance 
versus pulse duration 



"C/W 
102 



BSY 85 



10^ 















05 
















































0.02 ^ 


























0,005 
v = 




























-f.4 

— T — - 

i 


1 















10-6 ,0-6 ,0-4 10^ Iffi Iff^ IS 
^fp 



upper limtt, valid for 95 "/o of a lot 
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BSY 86 



NPN Silicon Epitaxial Planar Transistor 

for switching and amplifier applications 
at higher collector current 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 



Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Tomb = 25 °C 
atTc =100°C 
atTc = 25 °C 

Junction temperature 




max.9,A* 



max.0.5 * 



VCBO 


120 


V 


VcEO 


64 


V 


Vebo 


7 


V 


Ic 


1 


A 


Ptol 


0.9 


W 


Ptaf 


2.8 


W 


Plot 


5 


W 


Ti 


200 


°c 



Characteristics at Tj = 25 °C 

DC current gain 
at Vc£ = 10 V, Ic = 0.1 mA 
at UcE = 10V, /c = 10mA 
at Vcc = ^OV, /c = 150 mA 
at Vce = 10 V, /c = 500 mA 
at Vce = 10 V, Ic = 1000 mA 

Collector saturation voltage 
at /c = 0.15 A, /b = 0.015 A 
at Ic = 0.5 A, Ib = 0.05 A 
at /c = 1 A, Ib = 0.1 A 

Base saturation voltage 
at /c = 1 A, Ib = 0.1 A 

Collector cutoff current 
at VcB = 90 V 

at VcB = 90 V, Tamb = 150 °C 



hfB 
hfE 

hFE 

hfE 



60 (> 35) 
140 (> 75) 
190 (100 . . . 
120 (> 40) 
50 (> 20) 



VcEsat < 0.25 

VCEsct < 0.6 

VcE^of < 1 

VsEsat <1.S 



ICBO 
ICBO 



0.6 « 10) 
0.3 (< 10) 



300) 



V 
V 
V 



nA 
HA 



150 



BSY86 



Emitter cutoff current Ibbo 5 (< 10) nA 

atVtt == 3V 

Collector base capacitance Ccao B.5 (< 15) pF 

at Vcso = 10 V 

Emitter base capacitance Cebo 50 (< 60) pF 

at Vebo = 0.5 V 

GaFn bandwidth product fj 130 MHz 

at VcE = 1 V, /c = 50 mA, f = 50 MHz 

Thermal resistance 

Junction to ambient air RthA < 194 °C/W 

Junction to case Rthc < 35 °CAV 
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BSY 86 



Relative DC current gain 
vei«i» oolleotm' eurrent 



Collector cutoff current 
vemw lim^n Mmpefaltite 



BSY 82,84.86 



B5Y8S,B6 




Collector saturation voltage 
versus collector current 



V 

1.0 

09 

0.7 
06 
05 
04 
0.3 
02 
0.1 



BSY 82,84,86 



-'c = 10 'b 
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'CBO 10^ 




Base saturation voltage 
versus collector current 
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BSY 82,84,86 



/c=io/b 
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mA 



upper limit, valid for 95 % of a lot 



152 



BSY86 



Admissible coiiector emitter 

voitage versus 

base emitter resistance 



Admissible power dissipation 



V 

uo 
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BSY87 ^2N1889 



NPN Silicon Epitaxial Planar Transistor 
for switching and anpiiffler applications 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 



Maximum RaHngs 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
atra„,b= 25 °C 
atTc =100°C 
atTc = 25 °C 

Junction temperature 



VcBO 
VcBO 

Vebo 
k 



Ptot 

Pm 




100 

60 

7 

500 



0.8 
1.7 
3 

200 



max. 94* 



maxOlS t 



V 
V 
V 

mA 



W 
W 
W 



Characteristics at 7; - 25 °C 

DC current gain 
at Vc£ = 10V, /c = 0.1 mA 
at Vc£ = 10 V, /c = 1 mA 
at Vc£ = 10V, /c = 10mA 
at l/cE = 10 V, /c = 150 mA 
at Vc£ = 10 V, Ic = 500 mA 

Collector saturation voltage 
at Ic = 150 mA, Ib = 15 mA 

Base saturation voltage 

at Ic = 150 mA, Is = 15 mA 

Collector cutoff current 
at VcB = 75 V 

atVcB = 75 V, Tomb = 150°C 

Emitter cutoff current 
at Veb = 5 V 



hFE 

hpE 

hFE 
hFE 
hFE 

VCEmf 
VsEsaf 



50 (> 20) 
60 

65 (> 35) 
40 . . . 120 
20 

0.2 (< 0.6) V 
0.95 (< 1.2) V 



/CBO 0.5 (< 10) nA 
/CBO 0.4 (< 10) (iA 

Iebo 1 (< 10) nA 



m 



BSY 87 



Collector base capacitance Ccso 5.5 (< 10) pF 
at Veto = 10 V 

Emitter base capacitance Ceso 23(<33) pF 

at Vebo = 0.5 V 

Thermal resistance 

Junction to ambient atr Rm < 220 °C/W 

Junction to case Rthc < 58 °C/W 



Small Signal Characteristics at Tamb = 25 °C and f = ^ kHz 

Test condNlons: Vce = 5 V, /c = 1 mA, grounded emttter 

Input Impedance A,e 1.8 (0.8 ... 5) kQ 

Reserve voltage transfer ratio /ire 0.7 (< 3) ■ 10-* 

Smaii signal current gain hf, 75 (30 . . . 150) 

Output admittance /loe 6 (3 . . . 10) (xmiio 

Noise figure f 6 dB 

atVc£ = 10 V, /c = 0.3 mA, 
Rg = 1.5 kQ, 

Bandwidth 30 Hz ... 15 kHz 

Gain bandwidth product fr 100 MHz 

at Vce = 10 V, /c = 50 mA, / = 50 MHz 



Switching Times 

Specifications for switching times of type BSY 51 apply to this type. 
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BSY 87 



Common emitter Common emitter 

coIJeetor diameleFts^ celle^or eimra^erMes 




BSY 87 



Atfmteible power dissipation 
t temperature 



Relative DC current gain 
versus eelieetcM- current 
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Collector cutoff current 
versus 

Junction temperature 



Admissible collector emitter 

voltage versus 

base emitter resistance 
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BSY 87 



Relative /7-parameters Relative /i-parameters 

versus versus 

collector current collector emitter voltage 




BSY 88 2 N 1890 



NPN Silicon Epttaxlal Planar Transistor 
for switching and amplifier applications 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 



Maximum Ratings 

Collector base voltage 
Collector emitter voltage 
Emitter base voltage 
Collector current 

Power dissipation 

atT„„b= 25 °C 
atTc =100°C 
at 7c = 25 °C 

Junction temperature 




max. 9.A 



max.0.5 



Veto 


100 


V 


VCEO 


60 


V 


Vbbb 


7 


V 


Ic 


500 


mA 


Ptot 


0.8 


w 


Plot 


1.7 


w 


Ptot 


3 


w 


Ti 


200 


°C 



Characteristics at 7, = 25 °C 
DC current gain 

at Vc£ = 10 V, /c = 0.1 mA /jfe 100 (> 35) 

at Vc£ = 10 V, /c = 1 mA hn 125 

at Vc£ = 10 V, /c = 10 mA hn 180 (> 75) 

atVcE = 10V, /c = 150mA /Jf£ 100... 300 

atVcE = 10V, /c = 500mA hfc 35 

Collector saturation voltage VcEsat 0.2 (< 0.6) V 
at Ic = 150 mA, /b = 15 mA 

Base saturation voltage VMna 0.95 (< 1.2) V 
at /c = 150 mA, k = 15 mA 

Collector cutoff current 

atVcB = 75V IcBo 0.5(<10) nA 

atVca = 75V, 7omb = 150''C /cBO 0.4(<10) (lA 

Emitter cutoff current hao 1 (< 10) nA 
atV£B = 5V 
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BSY88 

Collector base capacitance Ccao 5.5 (< 10) pf 
atVcM»10V 

Emitter base capacitance Csao ^ (^^ pF 
at V[BO = 0.5 V 

Thermal resistance 

Junction to ambient air RtM < 220 °CM 

Junction to case Rthc 58 °C/VV 



Small Signal Characteristics at Tamb = 25 °C and f 1 l<Hz 

Test conditions: Vce = 5 V, /c = 1 mA, grounded emitter 

Input Impedance hm 3.5 (2... 9£) kQ 

Reverse voltage transfer ratio h,, 0.7 (< 3) • 10-* 

Small signal current gain hto 150 (60 . . . 280) 

Output admittance ''oe 6 (3 ... 10) \xmhQ 

Noise figure ^6 dB 

atVcE = 10V, /c = 0.3mA, 
flG = 1.5 kQ. 

Bandwidth 30 Hz ... 15 kHz 

Gain bandwidth product 'r 145 MHz 

at VcE = 10 V. /c = 50 mA. / = 50 MHz 



Switching Times 

Specifications for switcfiing times of type BSY 51 apply to this type. 



161 



BSY88 



Common emitter Common emitter 

eoHeetor charaeti^Istles eoHeeier ehsra^erlKltes 




BSY88 



Relative DC current gain Admissible power dissipation 

versus collector current vmus temperature 
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BSY88 



Collector cutoff current 
versus 

lunction temperature 



Admissible collector emitter 
voltage versus 
base emitter resistor 
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Relative /i-parametere 
versus 

collector current 
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BSY 90 



NPN Silicon Epitaxial Transistor 

for switching and amplifier a^iicatiorra 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 




ITOXQS* 



IVIaximum Ratings 

Collector base voltage 
Collector emitter voltage 
Emitter base voltage 
Collector current 
Power dissipation 



VCBO 


60 


V 


VCEO 


25 


V 


Vebo 


5 


V 


Ic 


500 


mA 



at Tomb = 25 °0 


Ptot 


0.8 


W 


at Tc = 100 °C 


Pfot 


1.7 


W 


atTc = 25 °C 


Pua 


3 


W 


Junction temperature 


Ti 


200 


°c 



Characteristics at T, = 25 °G 

DC current gain 
at Vc£ = 10V, /c = 0.01mA 
at VcE = 10 V, Ic = 0.1 mA 
atVc£ = 10 V, /c = 1 mA 
at Vc£ = 10 V, /c = 10 mA 
at Vc£ = 10 V, /c = 150 mA 

Collector saturation voltage 
at tc = 150 mA, Ib = 15 mA 

Base saturation voltage 
at/c = 150mA,/B = 15 mA 

Collector cutoff current 
at VcB = 30 V 

at VcB = 30 V, Tomb = 150 °C 

Emitter cutoff currmt 
at^EB = 3V 



hFE 

hn 
hn 



125 

200 (> 100) 
300 

425 (> 140) 
375 (> 250) 

0.14 « 0.8) 
0.95 « 1.2) 



loo 0.5 (< 10) 
/cm 0.4 « 10) 

kno 1 « 50) 



nA 
liA 

nA 



BSY 90 



Collector base capacitance 
atVTcM'^lOV 


CcBO 


7.5 {< 10) 


PF 


Emitter base capacitance 

at Vebo = 0.5 V 


Cm 


23(<33) 


PF 


Thermal resistance 
Junction to ambient air 
Junction to case 


RthA 

Rthc 


<220 
<58 


°C/W 

°c/w 


Small Signal Characteristics at Tamb = 25 °C and f 


= 1 kHz 




Test conditions: Vce = 5V, /c 


= 1 mA, grounded emitter 




Input impedance 


hie 


8 (4... 15) 


l<Q 


Reverse voltage transfer ratio 


hre 


1.5 (< 5) • 10-" 




Small signal current gain 


hie 


350 (200 . . . 550) 




Output admittance 


hoe 


10(5. . .25) 


umho 


Noise figure 

at Vce = 10 V. /c = 0.3 mA, 
Rg = ^.5kQ. 

Bandwidth 30 Hz ... 15 l<Hz 


F 


2.5 (< 8) 


,dB 


Gain bandwidth product 


tr 


170 


MHz 



at Vce -= 10 V, /c » 50 mA, / » 50 MHz 



Pulse thennal restotanca 
versus pulse duration 
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Common emitter Common emitter 

colleetor eharaelertoaos colleelor characlerMos 




BSY 90 



Admissible power dissipation 



Relative DC current gain 
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BSY 90 



Base saturation voltage 
versus eelloeior euflmit 



Collector cutoff current 
I iuneilen 1 
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Relative /7-parameters 
versus 

collector current 



BSY90 



Relative /i-parameters 
versus 

collector emitter voltage 
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Noise figure versus 
collector current 
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2N929 



NPN Silicon Planar Transistor 

for use in high-performance, low-level, low-noise amplifier 
circuits from audio tiirougli high frequency ranges 



Metal case JEDEC TO-18 
18 A 3 according to DIN 41 876 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 



Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
aATar,b= 25 °C 
atTc = 25 °C 

Junction temperature 

Storage temperature range 



VCBO 
VCEO 

Vbbo 
Ic 

Ptot 
Plot 

Ti 
Ts 



45 
45 
5 
30 



0.3 
0.6 

175 




max.&.B* 



meniQS* 



V 
V 
V 

mA 



W 
W 



- 65 ... -t- 300 °C 



Static characterMics at 7/ - 25 °C 

DC current gain 

at Vc£ = 5 V, /c = 10 |iA hfE 40... 120 

at VcE = 5 V, /c = 0,5 mA hn > 60 

at VcE = 5 V, /c = 10 mA hfe < 350 

at VcE = 5 V, /e = 10 nA- 7; = -55 °C hti > 10 

Collector saturation voltage Vce sat < 1 ' V 
at Ic = 10 mA, It = 0.5 mA 

Base saturation voltage VtBsat 0.6 . . . 1 V 

at Ic = 10 mA, Ib = 0.5 mA 

Collector cutoff current 

at Vcs = 45 V /cBO < 10 nA 

atVce== 5V /ceo <2 nA 

atVcE = 45V,VM = Ices <10 nA 
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2N929 



Emitter cutoff current /ebo < 10 nA 
Thermal resistance 

Junction to ambient air RfhA < 500 °C/W 

Junction to case fltkc < 250 °C/W 



Bynamie diaracterMiGs at Tomb = ^ °C 

Collector base capacitance Cc80 < 8 pF 

atVcB = 5V,f = 1 MHz 

Gain bandwidth product tj > 30 MHz 

at VcE = 5 V, /c = 0.5 mA 

A-parameters, grounded base 

Test conditions: Vc« = 5 V, -/f = 1 mA. f = 1 kHz 

Input impedance hm 25 ... 32 Q 

Reverse voltage transfer ratio hrb <6-10-* 

Output admittance hob < 1 (imiio 

Small signal current gain hh 60 . . . 350 

at VcE = 5 V, /c = 1 mA. f = 1 kHz, 
grounded emitter 

Noise figure F <4 dB 

at VcE = 5 V, /c = 10(iA, 

Ag = 10 i<Q. / = 10 Hz . . . 15 kHz 
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2N929 
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2N 929 



CoUector cutoH current Small signal current gain 

versm Juncten tamperature versus colieetor current 
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2N930 



NPN Silicon Planar Transistor 

for use in htgh-performance, low-level, low-noiss antptifter 
circuits from audio ttirough tiigli frequency ranges 



Metal case JEDEC TO-18 
18 A 3 according to DIN 41 876 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 



iUaxImum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Ta^b = 25 °C 
atTc =25°C 

Junction temperature 

Storage temperature range 



Vcao 
Vcso 
Veto 
Ic 

Ptet 

Ti 
Ts 



45 
45 
5 
30 

0^ 

0.6 

175 
-66. 




moiiOS* 



V 
V 
V 

mA 
W 

w 

°C 

+ 300 °C 



Static characteristics at Tj = 25 °C 

DC current gain 

at Vc£ = 5V, /c = 10 [lA 

at VcE = 5 V, /c = 0.5 mA 

atVc£ = 5V, /c= 10 mA 

at Vc£ = 5 V, /c = 10 (iA, 7,- = -55 °C 

Collector saturation voltage 
at Ic = 10 mA, Ib = 0.5 mA 

Base saturation voltage 

at Ic = 10 mA, h = 0.5 mA 

Collector cutoff current 
at VcB = 45 V 
atVc£= 5V 
atVcE = 45V. Vb£ = 



Vsfs 



'cso 
/ceo 
Ices 



100. . .300 
> 150 
< 600 
>20 

<1 



0.6 ... 1 



<10 

<2 

<10 



nA 
nA 
nA 
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2N930 



Emitter cutoff current Iebo < 10 nA 
at Vea == 5 V 

Thermal resistance 

Junction to ambient air RthA < 500 °C/W 

Junction to case Rm < 2i0 °C/W 



Dynamic cliaracteristics at Tomb = 25 °C 

Collector base capacitance Ccao < 8 pF 

at VcB = 5 V, f = 1 KWz 

Gain bandwidth product fr > 30 MHz 

at VcE = 5 V, /c = 0.5 mA 

/)-parameters, grounded base 

Test conditions: Vcs = 5 V, —Ie = 1 mA, / = 1 kHz 

Input impedance hib 25 ... 32 Q 

Reverse voltage transfer ratio hrt < 6 ■ 10^ 

Output admittance hob < 1 nmho 

Small signal current gain hfe 150 . . . 600 

at VcE = 5 V, /c = 1 mA. / = 1 kHz, 
grounded emitter 

Noise figure F < 3 dB 

atVce = 5\/, /c = 10|xA, 

Ag = 10 k£J, / = 10 Hz . . . 15 kHz 
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2N930 



Common emitter Common emitter 

collector charaeterlsilcs coltedor diaractertoHee 
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2N930 



Cellector cutoff current 
versos Junction tomperature 



Small signal current gain 
mrsiis colts^or mirr»nt 



nA 
105 



10' 

ICEO 



2 N 92^ 930 



2N930 
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Noise figure 
versus frequency 



Noise figure versus 
generator resistance 
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2 N 1613 



NPN Silicon Epitaxial Planar Transistor 
for sw^Gh^ «Ml amplifisr applications 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 



Maximum Ratings 

Collector base voltage 

Collector emitter voltage 
at Rbe < 10 Q 

Emitter base voltage 

Collector current 

Power dissipation 
at Tan,b = 25 °C 
at Tc = 25 °C 

Junction temperature 

Storage temperature range 



VcBO 

Vebo 
Ic 

Pm 

Ptof 

Ti 
Ts 




max.9.A0 



75 

50 

7 

500 

0.8 
3 

200 
-65. 



max.0.5 



V 

V 



V 

mA 



W 
W 



°C 

+ 300 °C 



Static characteristics at T, = 25 °C 

DC current gain 



atVcE = 10V, /c = 10uA 


/)« 


35 


atVc£ = 10V, /c = 100 nA 


hfE 


50 (> 20) 


at VcE = 10 V, Ic = 10 mA 


hK 


80 (> 35) 


atVc£ = 10V, /c = 150 mA 


hfE 


40 . . . 120 


atVcE = 10V, yc = 500 mA 


hfE 


55 (> 20) 


at VcE = 10 V, Ic = 10 mA,T; = -55 °C 


hfE 


35(>20) 


Collector saturation voltage 


VcEsat 


0.6 (< 1.5) 


at /c = 150 mA, /B = 15mA 




Base saturation voltage 


VbE sat 


0.95 (< 1.3 


at /c = 150 mA. /b = 15 mA 




Collector cutoff current 






at Vca = 60 V 


/ceo 


0.3 (< 10) 


atVc8 = e0V, T, = 150°C 


'cso 


0.4 (< 10) 
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2 N 1613 



Emitter cutoff current /eso 0.05 (< 10) nA 
at Veb = 5 V 

Thermal resistance 

Junction to ambient air RthA < 220 °C/W 

Junction to case Rthc < 58 °C/W 



Dynamic characterisllcs at Tomb = 25 °C 

Collector base capacitance Ccso 18 (< 25) pF 
atVcB = 10 V 

Gain bandwidtfi product fj 80 (> 60) MHz 

atVcE = 10 V, /c = 50 mA 

/i-parameters, grounded emitter 

Test conditions: Vce = 5 V. /c = 1 mA, f = 1 kHz 

Input Impedance h„ 2.2 kfl 

Reverse voltage transfer ratio /j„ 3.6 • 10-^ 

Small signal current gain hi, 30... 100 

Output admittance ho, 12.5 (tmho 

/(-parameters at / = 1 kHz, 
grounded base 

Input impedance 

atVcB=° 5V,-/E = 1mA hrb 24. ..34 O 

alVc8 = 10V.-/E = 5mA 4... 8 Q 

Reverse voltage transfer ratio 

at Vc8 = 5 V, -/£ = 1 mA hrb 0.7 (< 3) • 10^ 

at VcB = 1 V. -tt = 5 mA h,b 0.8 (< 3) • 10-< 

Output admittance 

at VcB = 5 V, -/£ = 1 mA hob 0.1 .. . 0.5 nmho 

atVcB = 10V.-/E = 5mA hob 0.1... 1 umbo 

Noise figure F 6(<12) dB 
at Vc£ = 10 V, /c = 0.3 mA, 
flG = 500Q,f = 1kHz 
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2 N 1613 



Common emitter 
collector characteristics 



DC current gain 
versus collector current 
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Collector saturation voltage 
versus collector current 
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2 N 1711 



NPN Silicon Epitaxial Planar Transistor 
for swritching and afflplffler applications 



Meta\ case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 



Maximum Ratings 

Collector base voltage 

Collector emitter voltage 
at Rbe < IOQ 

Emitter base voltage 

Collector current 

Power dissipation 
at Tomb = 25 °C 
at Tc = 25 °C 

Junction temperature 

Storage temperature range 



Vao 

Vbbo 
Ic 

Pm 
Pm 

Ti 

Ts 




max. 9.4 • 



75 
50 

7 

500 

0.8 
3 

200 

-65. 



maxQS* 



V 

V 



V 

mA 



W 
W 



°G 

+ 300 °C 



Static ( 

DC current gain 
at VcE = 10 V, /c 
at VcE = 10 V, Ic 
at V^c£ = 10 V, Ic 
atVcE = 10V, Ic 
atVcE = 10V./c 
atVcE = 10V,/c^ 



atT, =25°C 



: 10 HA 

100 nA 
10 mA 
150 mA 
500 mA 
i 10 mA, Ti 



-55 °C 



Collector saturation voltage 
at Ic = 150 mA, Ib = 15 mA 

Base saturation voltage 
at Ic = 150 mA, U = 15 mA 

Collector cutoff current 

at VcB = 60 V 

atVcB = 60V,T, = 150°C 



hFB 



'CBO 
'C80 



60 (> 20) 
80 (> 35) 
130 (> 75) 
100 .. . 300 
75 (> 40) 
65(>S5) 



Vcf«tf 0.5 (<1 J) 



\/B£sa( 0.95 « 1.3) 



0.3 (< 10) 
0.4 (< 10) 



nA 
|iA 
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2 N 1711 



Emitter cutoff current Iebo 0.05 (< 5) nA 
Thermal resistance 

Junction to ambient air RthA < 220 °C/W 

Junction to case Aac < 58 °C/W 



Dynamic characteristics at Tamb = 25 °C 

Collector base capacitance Ccso 18 (< 25) pF 

atVcs = 10V 

Gain bandwidth product tj 100 (> 70) MHz 

atVc£ = 10V, /c = 50 mA 

/i-parameters, grounded emitter 

Test condKions: Vce 5 V, /c = 1 mA, / = 1 1cHz 

Input impedance h;, 4.4 KQ 

Fleverse voltage transfer ratio hre 7.3 • 10-* 

Small signal current gain hie 50 . . . 200 

Output admittance h„ 23.8 |junho 

/i-parameters at / = 1 1tHz, 
grounded f 



Input Impedance 

at VcB = 5 V, -/e = 1 mA hib 24 ... 34 Q 

a^tVcx = ^^0^/,-'lt='Sm^ hm 4...fl Q 

Reverse voltage transfer ratio 

atVcB= 5V,-/£ = 1mA hrb 1.2«5)-10-< 

at VcB = 10 V, -Ib = 5 mA h,b 1 2 (< 5) • 10-< 

Output admittance 

at VcB = 5 V, -/£ = 1 mA hob 0.1 .. . 0.5 fimho 

at VcB = 10 V, -/£ = 5 mA hob 0.1 ... 1 nmho 

Noise figure F 3.5 (< 8) dB 
at VcE = 10 V, /c = 0.3 mA. 
Rg = 500 Q, / = 1 kHz 



2 N 1711 



Common emitter 
collector charaeterlMleB 



DC current gain 
vsfsu* c^lei^r current 



mA 

200 



• 160 



120 



80 



2N 1711 



2N 1711 
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Collector saturation voltage 
versus collector current 



Admissible power dissi|»rtlOn 
versus temperature 
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2 N 1893 



NPN Silicon Epitaxial Planar Transiater 

for switehing and afflpllfief aprplleattens 



Metal case JEDEC TO-39 
5 C 3 according to DiN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 




max.0.5 * 



iUlaximum Ratings 



Collector base voltage 




120 


V 




Collector emitter voltage 

at /b = 

at Rbe < 10 Q 


Veto 

VctK 


80 

too 


V 
V 




Emitter base voltage 


Vbbo 


7 


V 




Collector current 


tc 


500 


mA 




Power dissipation 
at Tan,b = 25 °C 
at 7c = 25 °C 


Ptot 
Ptot 


0.8 
3 


W 
W 




Junction temperature 


Ti 


200 


OQ 




Storage temperature range 


7s 


-65... + 300 


°C 




Slatle Charaeterfitios at 7, = 25 










DC current gain 

at VcE = 10 V, /c = 0.1 mA 

at VcE = 10 V, Ic = 10 mA 

atVcE = 10 V, lc = 150 mA 

at VcE = to V, Ic = 10 mA, 7; = -55 °C 


life 
hfE 
hfB 
hfE 


50 (> 20) 
80 (> 35) 
40. . . 120 






Collector saturation voltage 
at Ic = 150 mA, h = 15 mA 
at Ic = 50 mA, /b = 5 mA 


VcEsat 
VcEsal 


2«5) 
0.6 « 1.2) 


V 
V 




Base saturation voltage 
at Ic = 150 mA, k = 15 mA 
at Ic = 50 mA, /s = 5 mA 


yfiEsat 
VBSset 


0.96 « 1.3) 
0.82 (< 0.9) 


V 
V 
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2 N 1893 



Colle^or cutoff current 

atVCT = 90V IcBO 0.3 « 10) nA 

at VcB = 90 V, T, = 150 °C /CBO 1 .5 (< 15) nA 

Emitter cutoff current Iebo < 10 nA 
Thermal resistance 

Junction to ambient air RthA < 220 °C/W 

Junction to case Rmc < 58 °CAV 



Dynamic characteristics at Tc = 25 °C 

Collector base capacitance Ccbo < 15 pF 
atVcs = 10 V 

Gain bandwidth product fr 70 (> 50) MHz 
atVcE = 10 V, Ic = 50 mA 

Small signal current gain hfe > 45 
at VcE = 10 V, /c = 5 mA, f = 1 l<Hz 

/)-parameters, grounded base 

Test conditions: Vce = 5 V, -/£ = 1 mA, / = 1 kHz 

input impedance /i,-b 20 ... 30 O 

Reverse voltage transfer ratio heb < 1.25 • 10-< 

Output admittance hob < 0.5 (tmho 
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2 N 1893 



Collector saturation voltage 
versus collector current 



Relative DC current gain 
versus collector current 



V 
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2N1893 



2N 1893 



lO' 



10^ 



-Ir 


1 1 — i- 

-v\ r_ 


















1 M 
























25° 

Irno 




























■J 


i 
















































=■ 


2 

























































































































































































































































































































10^ mA 




102 )o3 mA 



Base saturation voltage 
versus coUecior currant 



Relative small signal current 
gain versus eeUeel^r eunwit 
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2 N 1893 



Contours of constant 
gain baBdwM% prodi«el 



Ceite<^or iKne capacitance, 
Bnltlw lMne eqaaeltttioe 
vnmn rswwse Mn vettage 



2N 1893 
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20 
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Admissible power disslpaflen 
versus temperature 
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2 N 2218, 2 N 2219 



NPN Silicon Epitaxial Planar Transistors 

with higti cutoH frequeney, tor high speed switchins 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 



Maximum Ratings 

Collector base voltage 
Collector emitter voltage 
Emitter base voltage 

Collector current 

Power dissipation 
atro„b = 25°C 

at Tc = 25 °C 

Junction temperature 
Storage temperature range 



Vao 
Veao 
Ic 

Pfot 
Pfot 

Ti 
Ts 



60 
30 
5 

0.8 



0.8 
3 




max.9.A# 



200 

-65... +200 



max.O,S # 



V 
V 
V 
A 

W 
W 

°C 



Characteristics at T-, = 25 °C 

DC current gain 
at VcE = 10 V, Ic = 0.1 mA 
at Vc£ = 10 V, /c = 1 mA 
atVc£ = 10 V, Ic = 10 mA 
at VcE = 10 V, Ic = 150 mA 
atVc£ = 10 V, /c = 0.5A 
atVce= 1V,/c = 150mA 

Collector saturation voltage 
at Ic = 150 mA, h = 15 mA 
at Ic = 500 mA, /a = 50 mA 

Base saturation voltage 
at Ic = 150 mA, /s = 15 mA 
at Ic = 500 mA, k = 50 mA 



hfE 
hpE 



2 N 2218 

> 20 
>25 

> 35 

40 ... 120 

>20 

>20 



^CE sat 
VcEsai 



VsEsat 

VbE sat 



< 0.4 
<1.6 



<1.3 
<2.6 



2 N 2219 



> 35 

> 50 

> 75 
100... 

> 30 
>50 



300 



V 
V 



V 
V 
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2 N 2218, 2 N 2219 



Collector cutoff current 



at VcB = 50 V 

at VcB = 50 V, Tomb = 150°C 


ICBO 
'cBO 


< 10 

< 10 


nA 
HA 


breakdown voltage 
at/c = lOnA 


V(BR)CBO 


fin 


V 


Collector emitter 
breakdown voltage 
at Ac = 10 rriA 




> 30 


V 


Emitter base 
breakdown voltage 
at /c = 10 iiA 




>5 


V 


Gain bandwidth product 

at Vrc — 20 V /, 90 mA f — 100 MI-I7 


fr 


>260 


MHz 


Collector base capacitance 
atVQo = 10V./ = 100kHz 


CcBO 


<8 


PF 


Emitter base capacitance 
at Vebo = 0.5 V, / = 100 kHz 


Cm 


<30 


PF 


Thermal resistance 
Junction to ambient air 
Junction to case 


RthA 

Rthr 
' '1111, 


<220 
< 58 


°C/W 


Turn-on time 
(see Fig. 1) 


fon 


26 


ns 


Turn-off time 
(see Fig. 2) 


fo« 


70 


ns 


Total switctiing time 
(see Fig. 3) 


'fofol 


12 


ns 



Curves and characteristics of types BSW82...85 are valid analogously 
for types 2 N 2218 and 2 N 2219. 




Fig. 1 : Test circuit 
for turn-on time, 
saturated operation 



Fig. 2: Test circuit 
for turn-off time, 
saturated operation 



Fig. 3: Test circuit 
for non-saturated 
operation 
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2 N 2218 A, 2 N 2219 A 



NPN Silicon Epitaxial Planar Transistors 

with high cutoff frequency, for high speed switching 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimehsions in mm 



Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Tamb = 25 °0 
at Tc = 2i "C 

Junction temperature 

Storage temperature range 




max.9.^ 



rTWrt.Q.3* 



VCBO 


75 


V 


Vcm 


40 


V 


Vmo 


6 


V 


Ic 


0.8 


A 


Pm 


0.8 


W 


Ptm 


3 


W 


T, 


200 


°c 


Ts 


-65. 


.+200 ® C 



Characteristics at T, = 25 °C 

2 N 2218 A 2 N 221 9 A 

DC current gain 

at VcE = 10 V, /c = 0.1 mA hpc > 20 > 35 

at \/c£ = 10 V, /c = 1 mA Hfe > 25 > 50 

at Vc£ = 10 V, /c = 10 mA tiFE > 35 > 75 

at VcE = 10 V, /c = 150 mA Iife 40 . . . 120 100. ..300 

at l/c£ = 10 V, /c = 0.5 A tiFE >25 >40 

atVcE = 10V, /c = 10mA, r; = -55°C hFE > 15 > 35 

at VcE= IV, /c = 150 mA hfE >20 > 50 

Collector saturation voltage 

at /c = 150 mA, /s = 15 mA VcEsat < 0.3 V 

at /c = 500 mA, /g = 50 mA VcEsof <1 V 

Base saturation voltage 

at/c = 150mA, /B = 15mA Vbesoi < 1-2 V 

at Ic = 500 mA, Ig = 50 mA Vbe sci < 2 V 

■m 



2 N 2218 A, 2 N 2219 A 



Collector cutoff current 
at Vci = 60 V 

at VcB = 60 V, Tomb = 150 °C 
.atVcE = 60V,VEB = 3V 

Emitter cutoff current 

at Ueb = 3 V 

Base cutoff current 
atVcE = 60V, Veb = 3V 

Collector base breakdown voltage 

at /c = 10 [iA 

Collector emitter breakdown 

voltage 

at /c = 10 mA 

Emitter base breakdown voltage 
at/f = 10(j.A 



/eso < 10 

/CBO < 10 

/C£V < 10 

/ebo < 10 

Imi < 20 

ViBfucm > 75 

^(BWCEO > 40 



nA 

|iA 
nA 

nA 
nA 
V 
V 



/j-parameters at f = 1 kHz 
Input Impedance 

atVcE = 10 V, /c = 1 mA /Jje 
at VcE = 1 V, /c = 10 mA ft™ 



Reverse voltage transfer ratio 
at Vc£ = 10 V. /c = 1 mA 
atVcE = 10V, /c = 10mA 

Small signal current gain 
at \/c£ = 10 V, /c = 1 mA 
atVcE = 10V,/c = 10mA 



Output admittance 

at Vce = 10 V, /c = 1 mA ho 

atVc£ = 10V,/c= 10 mA ho 



2 N 2218 A 2 N 2219 A 



1 ... 3.5 
0.2... 1 



2. ..8 1^ 
0.25... 1.25 kQ 



h,e <5'10i <8-10-^ 
h,e < 2.5 • 10^ < 4 • 10^ 



/7fe 30... 150 50... 300 
/)fe 50 ... 300 75 ... 375 



3... 15 5... 35 (xmho 
10... 100 25... 200 nmho 



Collector base time constant 
at Vc£ = 20 V, /c = 20 mA, 
/= 31 .8 MHz 



/■b'Cc <150 



<150 



ps 



Noise figure 

atVc£ = 10 V, /c = 0.1 mA, 
Ag = 1 kQ, / = 1 kHz 

Thermal resistance 
Junction to ambient air 
Junction to case 



<4 



<220 
<58 



dB 



°C/W 

°c/w 



Curves and characteristics of types BSW 82 . 
for types 2 N 2218 A and 2 N 2219 A. 



. 85 are valid analogously 
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2 N 2221, 2 N 2222 



NPN Silicon Epitaxial Planar Transistors 

with high cutoff frequency, for high speed switching 



Metal case JEDEC TO-18 
18 A 3 according to DIN 41 876 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 



lUaximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Tamb = 25 °C 
at Tc = 25 °C 

Junction temperature 

Storage temperature range 



VcBO 
VCEO 

Vbbo 

Pfot 

Ti 
Ts 



60 
30 

5 

0.8 



0.5 
1.8 




SiB* 



nrnOS* 



V 
V 
V 
A 



w 
w 



175 

-65 . . . + 200 



°C 
°C 



Characterlsttea at T; = 25 °C 

DC current gain 
atVcE = 10 V, Ic = 0.1 mA 
at VcE = 10 V, /c = 1 mA 
at VcE = 10 V, Ic = 10 mA 
atVcE = 10 V, Ic = 150 mA 
at VcE = 10 V, Ic = 0.5 A 

Collector saturation voltage 
at Ic = 150 mA, Is — 15 mA 
at Ic = 500 mA, Ib = 50 mA 

Base saturation voltage 
at Ic = 150 mA, /b = 15 mA 
at Ic = 500 mA, = 50 mA 



2 N 2221 



2 N 2222 



hFE 
flFE 
hFE 
hFE 
hFE 



> 20 
>25 

> 35 
40. . . 

> 20 



120 



>35 
> 50 
>75 
100 . . 
>30 



300 



VcEsat 
VcEsat 



< 0.4 

< 1.6 



V 
V 



VsEsal 



<1.3 

<2.6 



V 
V 
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2 N 2221, 2 N 2222 



Collector cutoff current 



at VcB = 50 V 

atVc8 = 50 V, Tomb = 150 °C 


ICBO 


<10 
<10 


nA 
HA 


Collector base 
breakdown voltase 
at /c = 10 mA 


V(aR)CBO 


>eo 


V 


Collector emitter 
breakdown voltage 
at Ic = 10 mA 


V(S«JC£0 


>30 


V 


Emitter base 
breakdown voltage 
at If = 10 ((A 




>5 


V 


Gain bandwidth product 

at VcE = 20 V, /c = 20 mA, f = 100 MHz 


/t 


>250 


MHz 


Collector base capacitance 
atVc«) = 10V,/ = 100kHz 


CcBO 


<8 


PF 


Emitter base capacitance 
atVEBo = 0.5 V,/ = 100kHz 




<30 


PF 


Thermal resistance 
Junction to ambient air 
Junction to case 


FtthA 
flthC 


<300 
<84 


°C/W 


Turn-on time 
(see Fig. 1) 


'on 


26 


ns 


Turn-off time 
(see Fig. 2) 


toff 


70 


ns 


Total switching time 


ftofol 


12 


ns 



(see Fig. 3) 



Curves and characteristics of types BSW 82 ... K are valid analogously 
for types 2 N 2221 and 2 N 22ZZ. 




Fig. 1 : Test circuit 
for turn-on time, 
saturated operation 



Fig. 2: Test circuit 
for turn-off time, 
saturated operation 



Fig. 3: Test circuit 
for non-saturated 
operation 



2 N 2221 A, 2 N 2222 A 



NPN Silicon Epitaxial Planar Transistors 

with high cutoff frequency, far high speed switching 



Metal case JEDEC TO-18 
18 A 3 according to DIN 41 876 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 



l\/laximum Ratings 

Collector base voltage 
Collector emitter voltage 
Emitter base voltage 
Collector current 
Power dissipation 

at Tamb = 25 °C 
at Tc = 25 °C 

Junction temperature 

Storage temperature range 



VcBO 
VCEO 

Vebo 
k 

Ptot 
Ptot 

Ti 

Ts 



75 
40 
6 

0.8 



0.5 
1.8 

175 




i 1 


max.. 

i.a* 


- ■ 


1 

i 




V 
V 
V 
A 

W 
W 

°c 

. .+200 °C 



Characteristics at T, = 25 °C 



DC current gain 

at VcE = 10 V, Ic -■ 
at VcE = 10 V, Ic = 
at l/cE = 10V, Ic - 
at VcE = 10 V, Ic ■■ 
at VcE = 10 V, Ic ■■ 



0.1 mA 
1 mA 
10 mA 
150 mA 
^ 0.5 A 

atVc£ = 10 V, lc= 10 mA, 7/ 
atVa= 1V,/c = 150 mA 



-55 °C 



Collector saturation voltage 
at Ic = 150 mA, k = 15 mA 
at Ic = 500 mA, /a = 50 mA 

Base saturation voltage 
at Ic = 150 mA, /a = 15 mA 
at Ic = 500 mA, /a = 50 mA 



2N2221A 



hFE 
hFE 
hFE 
hFE 
hFE 
hFE 



>20 

>25 

> 35 
40 . . . 
>25 

> 15 
>20 



VcEsat 
VcEmt 



VbEsoI 
VBEsat 



120 



< 0.3 

<1 



<1.2 
<2 



2N2222A 



> 35 

> 50 
>75 
100. . 

> 40 

> 35 
>50 



300 



V 
V 



V 

V 
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2 N 2221 A, 2 N 2222 A 



Collector cutoff current 



at VcB = 60 V 

at VcB = 60 V. Tamb = 150 °C 
at V c£ = 60 V, Veb = 3 V 




ICBO 

Icao 
Icsv 


< 10 

< 10 

< 10 




nA 
|iA 
nA 


Emitter cutoff current 
at \/£6 = 3 V 




Iebo 


<10 




nA 


Base cutoff current 

at Vre = 60 V Vcn ~ T V 




Iebv 


<20 




nA 


Collector base breakdown voltage 
at /c = 10 |iA 




VlBRjCBO 


>75 




V 


Collector emitter breakdown 
voltage at /c = 10 mA 




V(B«CH> 






V 


Emitter base breakdown voltage 
at/f = 10 (lA 






>e 




V 


^-parameters at / = 1 kHz 

Inniit imnpHflnppi 

at Vc£ = 10 V, /c = 1 mA 
at VcE = 10 V, /c = 10 mA 


h,e 


2 N 2221 A 

1 ... 3.5 
0.2 ... 1 


2 N 2222 A 

2 ... 8 kQ 
0.25. . . 1.25 kft 


Reverse voltage transfer ratio 
at VcE = 10 V, /c = 1 mA 
at VcE = 10 V, /c = 10 mA 


h,e 


< 5 • 10-^ 

< 2.5 -10^ 


< 8 
<4 


• 10^ 

• 10^ 




Small signal current gain 
atVcE = 10 V, /c = 1 mA 
atVcE = 10V, /c = 10mA 


hie 
hfe 


30. . . 150 
50 . . . 300 


50 . . 
75.. 


.300 
.375 





Output admittanoe 

at Vc£ = IOV./g = 1 mA ftoe 3... 15 

at Vcf = 10V, /c = 10mA hoe 10... 100 

Collector base time constant Tb-Cc < 150 < 150 

atVc£ = 20V, /c = 20mA, 
/ = 31 .8 MHz 



5 . . . 3S nmho 
25 . . . 200 nmho 



ps 



Noise figure 

at VcE = 10 V, Ic = 0.1 mA, 
Rg = 1 kfl, / = 1 kHz 



<4 



dB 



Thermal resistance 
Junction to ambient air 
Junction to case 



FtthA 
RthC 



<300 
<84 



°C/W 
°C/W 



Curves and ciiaracteristics of types BSW 82 ... 85 are valid analogously 
for types 2 N 2221 A and 2 N 2222 A. 
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2 N 2368 



NPN Silicon Epitaxial Planar Transistor 

for switching applications at switching frequencies up to 50 . . . 100 MHz 
and collector currents from 0.1 to 100 mA. 



Metal case JEDEC TO-18 
18 A3 according to DIN 41 876 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 



Maximum Ratings 

Collector base voltage 

Collector emitter voltage 
at Vbe = 
at /b = 

Emitter base voltage 

Collector current 

Collector current, pulsed 
tp = 10 us duration 

Power dissipation 

at Tamb = 25 °C' 
at Tc = 25 °C 

Junction temperature 

Storage temperature range 



VCBO 



VCES 
VCBB 



Ic 
Ic 

Ptoi 
Ptot 

Ti 
Ts 



40 

40 
15 

4.5 

200 

300 



0.36 
1.2 




max.Si8* 



V 
V 

V 

mA 
mA 



W 
W 



200 °C 
- 65 . . . + 200 °C 



Characteristics at T; = 25 °C 

DC current gain 

at Vc£ = 1 V, /c = 10 mA tlfE 20. . . 60 

at \/c£ = 1 V, /c = 10 mA, 7/ == -S5 °C /iff > 10 

at Vcf = 2 V, /c = 100 mA ft« > 10 
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Collector saturation voltage 
at k =s 1# fnA» ^ 1 mA 

Base saturation voltage 
at/c = 10 mA, /a = 1 mA 

Collector cutoff current 

at VcB = 20 V 

atVcB = 20 V, T, - 150 °C 

Collector base capacitance 

at VcBO = 5 V 

Gain bandwidth product 
atVo£ = 10 V, fe = 10 mA 

Storage time constant 
at /c = hi = -Ib2 = 10 mA 

Turn-on time 

at Ic =■ 10 mA, /si = 3 mA 

Turn-off time 

at Ic = 10 mA, Ib\ = 3 mA, 

—hi = 1 & mA 

Thermal resistance 
Junction to ambient air 
Junction to case 



2 N 2368 

VcBsat 0.2 (< 0.25) V 

Vbb^ 01... Qm V 

/cflO < 0.4 |aA 

'cso < 30 [xA 

CcBo 2.5 (< 4) pF 

tf > 400 MHz 

Ts < 10 ns 

*on < 12 ns 

toff < 15 ns 

R m < 480 ° C AN 

flffic < 1iO °G/W 



2Q1 



2 N 2368 



Common emitter 
oolleetor ehsraetaitottes 



Common emitter 



7H 2368... 




2N 2368... 




Collector current versus 
I emitter vottege 



DC current gain 
vweiM eoyeeler currant 



2N23S8 




2N 2368 



no 



80 



60 



to 



30 





V 




































































25, 
















































-55, 









































10^ 1 10 W^niA 
^ Ic 
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2 N 2368 



Collector saturation voltage 
¥«<Mis eolieetwr ewrant 



Baae saturation voltage 
versus ooileeim' cunwit 
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2 N 2369 



NPN Silicon Epitaxial Planar Transistor 

for switching applications at switching frequencies up tO' SO . . . 100 MHz 
and collector currents from 0.1 to 100 mA. 




Metal case JEDEC TO-18 
18 A 3 according to DIN 41 876 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 



Maxtmum Ratings 

Collector base voltage 

Collector emitter voltage 
at Vbe = 
at/B =0 

Emitter base voltage 

Collector current 

Collector current, pulsed 
fp = 10 [IS duration 

Power dissipation 
at Tomb = 25 °C 
at 7c = 25° G 

Junction temperature 

Storage temperature range 




VcBO 40 V 

VcES 40 V 

Vcm 15 V 

VfBo 4.5 V 

Ic 200 mA 

Ic 500 mA 

Plot 0.36 W 

Ptot 1.2 W 

Tj 200 °C 



Ts -65. ..+200 °C 



Characteristics at 7/ = 25 °C 

DC current gain 

at VcE = 1 V, /c = 10 mA Hfe 40... 120 

at VcE = 1 V, Ic = 10 mA, Tj = -55 °C hps > 20 

at VcE = 2 V. /c = 100 mA /ire > 20 
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Collector saturation voltage 
^ Ie =i 10 mKM ^ 1 mA 

Base saturation voltage 
at Ic = 10 mA, /a = 1 mA 

Collector cutoff current 

at VcB = 20 V 

atVcB = 20V, r/ = 150°C 

Collector base capacitance 

at VcBO = 5 V 

Gain bandwidth) product 
atVc£ = 10V,/c = 10mA 

Storage time constant 
at Ic = hi = -Ib2 = 10 mA 

Turn-on time 

at /c = 10 mA, hr — 3 mA 

Turn-off time 

at Ic = 10 mA, Ibi = 3 mA, 

-Ib2 = 1.5 mA 

Thermal resistance 
Junction to ambient air 
Junction to case 

Curves and characteristics of type 2 N 
2 N 2369. 



2 N 2369 

VcEsat 0.2 « 0.25) V 

VBtsat 0.7... 0.85 V 

/cBO <0A fiA 

IcBO < 30 |jiA 

CcBO 2.5 (< 4) pF 

fj > 500 MHz 

Ts < 13 ns 

ton < 12 ns 

foff < 1® m 

RtHA < 480 °C/W 

Rthc < 150 °C/W 

are valid analogously for type 
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I liii^Tlililriii ' liilH 



2 N 2369 A 



NPN Silicon Epitaxial Planar Transistor 

for switching applications at switching frequencies up to 60 . . . 100 MHi 
and collector currents from 0.1 to 100 mA. 



Metal case JEDEC TO-18 
18 A 3 according to DIN 41 876 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 




Sen 1 


* -J III 






rr 


lJJ 









max.50# 



Maximum FUiflnsi 

Collector base voltage 

Collector emitter voltage 
at Vbe - 
at /b =0 

Emitter base voltage 

Collector current 

Collector current, pulsed 
(p = 10 |is duration 

Power dissipation 
at7o„b = 25°C 
at Tc = 25° 

Junction temperature 

Storage temperature range 



VcM 

Vces 

VCEO 

Vebo 

k 

Ic 



Pm 

T; 
Ts 



40 

40 
IS 

4.5 

200 

500 

0.36 
1.2 

200 

-65. 



V 
V 

V 

mA 
mA 

W 
W 

°C 

+ 200 °C 



Characteristics at T, = 25 °C 

DC current gain 

at Vc£ = 1 V, /c = 10 mA 40 . . . 120 (66) 

at VcE = 0.35 V, /c = 10 mA 40 ... 120 (63) 

at Vc£ = 0.4 V, /c = 30 mA hn 70 (> 30) 

at Vc£ = 1 V, /c = 100 mA hn > 20 

at Vce = 0.35 V, Ic = 10 mA, T, = -55 °C ft^ 50 (> 20) 
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2 N 2369 A 



Collector saturation voltage 

at /c = 10 mA, /b = 1 mA VcE.ai 0.14 (< 0.2) V 

at /c = 30 mA, /b = 3 mA Vce sat 0.17 (< 0.25) V 

at /c = 100 mA, /b = 10 mA Vce sat 0.28 (< 0.5) V 

at/c = 10mA,/B = 1 mA, 7, = 125°C VcEsa* 0.19 (< 0.3) V 



saturation voltage 

at/c= 10mA,/B = 1 mA VsEsot 0.7... 0.85 V 

at/c = 30mA,/B = 3mA VgEwf 0.9 (< 1.15) V 

at/c = 100 mA, /b = 10 mA VsEsat 1.1 (< 1.6) V 

Collector cutoff current 

at Vcso = 20 V, 7/ = 150 °C /cbo 10(<30) ^A 

at Vce = 20 V Ices 50 (< 400) nA 

Thermal resistance 

Junction to ambient air Rim < 480 °C/W 

Junction to case Rthc < 150 °C/W 



Dynamic characteristics at Tomb = 25 °C 

Gain bandwidth) product h 675 (> 500) MHz 

at Vce = 10 V, /c = 10 mA, f = 100 MHz 

Collector base capacitance Ccso 2.3 (< 4) pF 

atVcBo = 5V 

Storage time constant Tj 6 (< 13) rw 

at /c = /s) = -Ib2 = 10 mA 

Turn-on time fon 9 (< 12) ns 

at Ic = 10 mA. hi — 3 RiA 

Turn-off time (off 13 (< 18) ns 

at Ic = 10 mA, /si = 3 mA, -Ib2 = 1.5 mA 
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2 N 2369 A 



Common emitter Common emitter 

Golieetor ^KaetsiMlcs eelle^r cheraeMBtles 
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2 N 2369 A 



Collector saturation voltage 
versus ^ms/UmB^'mmmfi: 



Base saturation voltage 
weraus eolleetor mmmitt 



2N23etA 



0.1 





































'c 
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1,2 



2 N 2369 A 



10-' 1 



10 10^ lO^mA 
*'Jc 



0.8 



ic=lOJs 










































f 
















































25°C^ 





























































10-' 1 10 102 IG^mA 
*-h 



Collector cutoff current 
vwsus [uiKMon temperatwe 



ma 



ICBO 

4 10 



10-' 



2 N 2369A 

















1^6 = 20V 











































































































































































































































































































30 



20 



Admissible collector (MiiKler 

voltage versus 

base emitter restalance 

2 N 2369 A 



SO 100 150 200"'C 



0.1 















































































































































































































































































































































































































































































































10mA (pulses] 
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2 N 2369 A 



212 



NPN Silicon 

High Frequency Transistors 



ai3 



BF 120 



NPN Silicon Epitaxial Planar Transistor 

with high collector emitter voltage, intended 
for use as interstage amplifier between the line 
frequency integrated circuit TAA 790 and the line 
output tube in TV sets. 



Metal case JEDEG TO-18 
18 A 3 according to DIN 41 876 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 



Maximum Ratings 
Collector emitter voltage 

Emitter base voltage 
Collector current 
Power dissipation 

at Tan,b = 25 °C 
at 7c = 25° C 

Junction temperature 

Storage temperature range 



VCBO 

VCBO 

Ic 

Plot 
Plot 

T, 
Ts 




220 

5 

50 

300 
750 

175 

-55. 



moxOS* 



V 

V 

mA 

mW 
mW 

°C 

+ 175°C 



Characteristics at 7,- = 25 °C 

DC current gain 

at\/cf = 10 V, /c = 10 mA 

Collector cutoff current 
atVcs = 200V 

Collector saturation voltage 
at Ic = 10 mA, /e = 2 mA 

Thermal resistance 
Junction to ambient air 
Junction to case 



/Ire >20 

/cflo 10 (< 200) nA 

Va«rt <2 V 

RihA < 500 °C/W 

flfhc < 200 °C/W 



214 



BF 120 



Admissible power dissipation 



Collector cutoff current 
versus Juneflon tepnpenAne 



Q8 



0.6 



0.4 



0.2 



BF 120 

























































































y?,«;=200°c/w 







































































































nA 

105 



'CBO 



BF 120 



102 



1^8 = 200 V 









































































































































































































































































































roo 200 °c 



100 



200 -C 




BF 198 



NPN Silicon Planar Transistor 

designed forRF applications; low feedback capacitance, eSp@eianysuttM 
for AGC in emitter-grounded IF stages in TV sets. 

i 



Plastic case ks JEDEC TO-92 
TO-18 compatible. 
The case is impervious to light. 
Weight approximately 0.18 g 
Dimensions in mm 



Maximum Rafings 

Collector base voltage 
Collector emitter voltage 
Emitter base voltage 
Collector current 

Base current 

Power dissipation at 7"amfa = 25 °C 
Junction temperature 
Storage temperature range 



VcBO 
Vc£0 

Vebo 
Ic 

Ib 

Plot 

Ti 
Ts 




40 
30 
4 
25 

3 

300' 
150 



V 
V 
V 

mA 
mA 
mW 

°C 



-55... + 150 °C 



Characteristics at Tomb = 25 °C 



DC current gain 

at Vc£ = 10V, /c = 4mA 

Base emitter voltage 
atVcB = 10V, /c = 4mA 



Collector cutoff current 
atVce = 40V 

Thermal resistance 
Junction to ambient air 



/»re 80 (> 27) 

Vbe 750 mV 

/cBo < 100 nA 

R,HA < 420' °C/W 



' Valid provided that leads are l<ept at ambient temperature at a distance 
of 2 mm from case. 



2m 



BF 198 



Feedback capacitance 

at VcB = 10 V, Ic ^ 1 mA, / =* 1 MHz 


— Ore 


0.22 


PF 


Gain bandwidth product 

at VcB = 10 V, /c = 4 mA. / = 100 MHz 


h 


400 


MHz 


Noise figure at Vcb = 10 V, 

/c = 4 mA, f = 35 MHz, Rg = 100 n 


F 


3 


dB 


y-Parameters (emitter grounded) 
at / = 35 MHz, Vqb = 10 V, /c = 4 mA 








Input admittance 


Sie 


4.5 


mmtio 


Output admittance 


9oe 


35 


(tmho 


Input capacitance 


Cie 


40 


pF 


Output capacitance 


Co. 


1.3 


pF 


Forward transconductance 


\yfe\ 

<Pfe 


105 
-20° 


mmho 


Reverse transconductance 


i/rel 
Pre 


45 

-95° 


umbo 


Admissible power dissipation 


Coilsclor currant 





versus ambient temperature 
(see note on previous page) 



versus base current 



BF 198,199 




mA 
25 



T- ..=7F;"f- 






































































1 













































































































1 2 3 A 5 mA 
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BF 198 



Fararard Iransconductanrae Gain bandwidth produet 

vtRBiie fitter current wsus emitter eiirrent 



mmho BF1* MHz BF 198 




m 



BF 198 
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I 



BF 199 



NPN Silicon Epitaxial Planar Transistor 

designed for RF applications; low feedback cw^Mismm, ^j^Wly sliiM 
for emitter-grounded IF stages in TV sets. 



Plastic case JEDEC TO-92, 
TO-18 compatible. 
The case is impervious to light. 
Weight approximately 0.18 g 
Dimensions in mm 




Maximum Ratings 



Collector base voltage 


VcBO 


40 


V 


Collector emitter voltage 




2S 


V 


Emitter base voltage 


Veeo 


4 


V 


Collector current 


k 


25 


mA 


Base current 


h 


2 


mA 


Power dissipation at Tamb = 28 °C 




300" 


mW 


Junction temperature 


Ti 


150 


"C 


Storage temperature range 


Ts 


-S5. 





Oiaraeteitetles at Tamb = 25 °C 

DC current gain 

at Vcc = 10 V, /c = 7 mA 

Base emitter voltage 
at Vet = 10 V, /c = 7 mA 

Collector cutoff current 
at VcB = 40 V 

Thermal resistance 
Junction to ambient air 



hn 88{>38) 

Vgf 7S0 mV 

Im < 106 nA 

nm < 420' °C/W 



' Valid provided that leads are kept at amb^ient temperature at a distance 

of 2 mm from case. 



BF 199 



Feedback capacitance 

at VcB » 10 V, h ^ 1 mA, / 1 MHz 


—C,e 


0.32 


pF 


Gain bandwidtii product 

at VcB = 10 V, /c = 5 mA. / = 100 MHz 


h 


sso 


MHz 


/-Parameters (emitter grounded) 
atf = 35l«IHz, VcB = 10V, /c = 7mA 








input admittance 


ffie 


5 


mmho 


Output admittance 


9oe 


75 


(imlio 


Input capacitance 


Cie 


45 


pF 


Output capacitance 


Coe 


1.6 


pF 


Forward transconductance 


liy. 1 

\yie\ 


1 lO 

-25° 


mmho 


Rwerse transconductance 


|y»l 


65 

-95° 


^mho 



Admteslble power disripalion 

(see note on previous page) 



BF 198,199 




Common emitter 
Input ehan^wMIe 



mA 
0.5 



0.3 



0.2 



0.1 



BF 199 



1 1 
















•am 




















































































































































































200«C 



0.5 IV 
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BF 199 



Common emitter Common emitter 

coHeeior diBRKlMrMBes eoRaeier i 





BF 199 



Foiward transconductance 
v«8iis emitter euneitl 
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BF 240, BF 241 



NPN Silicon Epitaxial Planar Transistors 

designed for emitter^rounded .AM and FM ampiifler 




-c » 



2» 



Plastic case ^ JEDEC TO-82 
TO-18 compatible. 
The case Is impervious to light. 
Weight approximately 0.18 g 
Dimensions In mm 



Maximum RaUi^ 

Collector base voltage 
Collector emitter voltage 
Emitter base voltage 
Collector current 
Base current 

Power dissipation at Tomb = 25 °C 
Junction temperature 
Storage temperature range 



VCBO 

VCEO 

Vebo 

Ic 

Ib 

Ptol 

Ti 
Ts 




40 

40 

4 

25 

2 

300^ 
150 

-55. .. + 150 



V 
V 
V 

mA 
mA 
mW 

°C 



Characteristics at Tan,b = 25 °C 

DC current gain 

at Vc£ = 10 V, /c = 1 mA BF240 hee 67... 220 

BF241 /Ire 38... 125 

Base emitter voltage Vbe 700 (6S) . . . 740) mV 

at VcB = 10 V, /c = 1 mA 

Collector cutoff current /cao < 100 nA 
at Vcs = 20 V 

Thermal resistance Rm < °C/W 
Junction to ambient air 



^ Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 



2S4 



BF 240, BF 241 


Collector base breakdown voltage 
at /c = 10 |iA 


^iBKiCBO ^40 V 


Collector emitter breakdown voltage 
at /c = 2 mA 


VfBRJCEO >40 V 


Emitter base breakdown voltage 

at Ic — 10 iiA 


VfBdjao >4 V 
BF240 BF241 


Gain bandwidth product 

at VcB = 10 V, /c = 1 mA, f = 100 MHz 


rr 430 400 MHZ 


Feedbacl< capacitance 

at VcB = 10 V, /c = 1 mA, f = 1 l^ilHz 


-C„ 0.27 pF _ 


Noise figure (emitter grounded) 

atVcB = 10 V,7c = 1 mA 

Ss = 5 mmho, / = 200 kHz 

y, = (6.6 - j3.3) mmho, f = 100 MHz 


F 1.5(<3.5)dB H 
F 1.6 dB ■ 


Output admittance 

at VcB = 10 V, /c = 1 mA, / = 10.7 MHz 
at VcB = 10 V, /c = 1 mA. / = 470 kHz 


Sfos < 10.5 (imho 
0o» < 8.3 (imho 


Gain bandwidth product 
vmiw collector currant 


Meuc. available power gain 
venus collector currant 



MHz BF 240/241 dB BF 240/241 




l" " " 




BF 240, BF 241 






rorwBra iiansconQUCiance 


ai lUaf mrl2 YOloUS 


Bi luu Mnz versus 


collector current 


collector current 







200 



100 



lfcs=3...10V 

































































































6 8 10 mA 



200 



100 



1 

/ = 100 MHz 




































































































6 8 10mA 



Feedback capacitance 
at 10.7 MHz versus 
collector base voltage 



PF 
1 



0.7 



0.5 



0,3 



0.2 



0.1 



BF 2A0/2A1 



1 

-A = 10.7MH2 

_ r _ 1 4n 






























■'C= 



































































































































































Feedback capacitance 
at 100 MHz versus 
collector bme voltage 



2 3 ^ 6 8 10 V 





pF 
1 



0.7 



05 



02 



0.1 



BF 240/2A1 



1 

-A = 100 MH 
- r. - 1 mm 


1 














Z — 


















A— 































































































































































2 Z U 6 8 10 V 
" 
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II IIWlllWifcMM 



I 



BF 240, BF 241 



Input admittance 
at 10.7 MHz versus 
collector current 



Input admittance 
at 100 MHz versus 
collector current 




Input capacitance 
at 10.7 MHz versus 
collector current 

pF BF 240/241 



60 



AO 



20 









MHz 














































5V 
10 V 





















































2 4 6 8 10 mA 



Input capacitance 
at 100 MHz versus 
collector current 

pF BF 240/241 



60 



40 



20 







^ = 100 


MHz 






















































VCB 


= 3V 














10 V 

































2 4 6 8 10 mA 
-k 
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BF 240, BF 241 



Output admittance 
at 10.7 MHz versus 
collector current 



Output admittance 

at 100 MHz versus 
collector current 



Mmho 
100 



BF 240/241 



lunho 



BF 240/241 





7 MH 


1 












3 V 














/, 




5V 


















10 V 





































































































































































2 3 4 6 8 10 mA 

»Jc 



9oe 



A = 10 


1 MHi 






















































































3V 


















5V 
lOV 




















^^^^ 



























































































2 3 4 6 6 10 mA 
-h 



Output capaclianee 
at 10.7 MHz vsrsm 
collector current 



PF 

5 



BF 2A0/241 



/= 10.7 MHz 




lfB = 3V 



Ou^ut capaeltanes 
at 100 MHz ymmm 
eoiie^r current 



S 



C 4 



BF 240/241 



1 1 — 

f = 100 MHz 



5V 
10 V 



3 4 6 
►Jc 



8 10 mA 



3 4 6 





8 10 mA 
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BF 240, BF 241 
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PNP Silicon Transistors 



I 




2m 



BC 160, BC 161 



PNP Silicon Epitaxiai Pianar Transistors 
for switching and amplifier applications 

These types are subdivided into three groups, -6, -10 and -16, according 
to their DC current gain. As complementary types the NPN transistors 
BC 140 and BC 141 are recommended. 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 




BCItt 



Mnhnum RtiUnSB BC 1M 

Coilector base voltage -Vcbo 40 60 

Collector emitter voltage -Vaa 40 60 

Emitter base voltage —Vm 5 5 

Collector current — /c 1 

Base current —la 0.1 
Power dissipation 

at Tamb = 25 °C Plot 0.75 

at 7c = 60°C, -\^CE<8V Pm 3.2 

Junction temperature 7, 175 

Storage temperature range 7s —55. ..+175 



max.OtS^ 



V 
V 
V 
A 
A 



W 

w 



°c 

°C 



CharacterlMles at T j = 25 °C BC 1 60-6 BCl 60-1 bci 60-1 6 

BC161-6 BC161-10 BC161-16 

DC currerrt gain 



at -Vce = 1 V, -h = 0.1 mA 




46 


80 


120 




at -Vce = 1 V. -h = 100 mA 




63 


100 


160 






(40.. 


.100) {63. ..160) 


(100. 


..250) 


at -Vce = 1 V, -/c = 1 A 


hfe 


15 


20 


30 




Collector saturation voltage 


—Vce sot 




0.6 (< 1) 




V 


at -/c = 1 A, -/b = 100 mA 












Base emitter voltage 


-Vbe 




1.0 (< 1.7) 




V 



at -Vce = 1 V, -/c = 1 A 
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BC 160, BC 161 



Collector cutoff Gurrent 

at -VcE = 40 V 

at -VcE = 60 V 

at -Vc£ = 40 V, Tj = 150 °C 

at - VcE = 60 V, T, = 150 °C 

Collector emitter 
breakdown voltage 
at -/c = 0.1 mA 

at -/c = 50 mA (pulsed 200 (is, I'/o) 



BC160 BG161 

-Ices 10(<100)- nA 

-/c£s - 10(<100)nA 

-las 10(<100)- nA 

-las - 10 « 100) nA 



Emitter base 
breakdown voltage 
at -Ic = 0.1 mA 

Gain bandwidth product 
at -Vc£ = 10 V, -Ic = 50 mA, 
f = 20 MHz 



-y(BRKES > 40 
-VtSRKEO > 40 

— V(BR)EBO > 5 



> 60 

> 60 
>5 



>50 



V 
V 



MHz 



Collector base capacitance Ccbo 
at-VcBo = 10 V, ^ = 1 IVIHz 

Emitter base capacitance Ceso 
at-\/£8o = 0.5V,f = 1 MHz 

Thermal resistance 

Junction to case Rthc 

Junetion to ambient air Rm 



<30 

< 180 



<200 



PF 

PF 



°C/W 
°C/W 



Swttchlna Tlinwat -Ic » lOO mA, -/si «s te 5 mA 
Turn-on time to„ < 500 

Turn-off time tan < 650 



ns 
ns 



Test Circuit for Switching Times 



i_ 



10 (IS 




Rise time and fall time of input voltage < 15 ns, 
generator (mpedance 50 Q. 



BC 160, BC 161 



Admissible power dissipation 
versus temperature 



Admissible power dissipation 



BC160 



































































BY 


























lOV 




















wv 






\ 




= 35 


"C/V 


/ 






20V 
































(,0V 






































=20 




W 































BCKI 

































































-=0. 


.8V 
























lOV 






























15V 










=35 


»C/V 








Jdv 




















30V 












Sov 






































=20 



































100 200 <t: 



m 200OC 



Pulse thermal resistance 
> duration 



Collector cutoff current 
vwws luncMon tonperature 



"aw 

100 



BC 160, 161 



'f/.c 







































05 
























0.2 












-Ql_^ 
























0.05 












002 


































m 


1 










dioos 






v-0 




1 



i(r« ro« K)^ 1(^3 10-2 10-1 1 s 



nA 
105 



BC 160, 161 



1 T' ■ T ■ r 

BC 160:-I6»-WV 






/ 

■ 






BC 


161 






ov 




/ maximum 












/ 


















— 1 


/ 


















/ 

/ 




/ typical 










/ 






































—r 
/ 

' — . 


















. 

/ 




















<■ — 























































































































100 200"C 
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BC 160, BC 161 



DC current gain 
versus eoHeeioH' ^stiMI 



Collector current 



BC 160.161 



1000 



100 



-Vfc£=1V 




















































-50 ">C 









































102 



10^ mA 



mA 

10 3 



BC 160161 



01 



r- "1 

-fe = 1V 




3 


L 


1 — 














/ 




'/ 


















i 














150, 








)0° 














\\ 





r 


i»C 














ji 




















h- 




















1 




















-T 
-L 




















1 




















-t 
1 








-lyi« 
■ l»n 


Its 








7 


-T 
1 




1 1 1 1 1 



2 V 



Collector saturation voltage 
versus collector current 



Base saturation voltage 
versus cfAwkM- euiront 



BCKam 



-tea/18 




BC 160,161 




BC 160, BC 161 



Common emitter 




288 



Common emitter 




BC 160, BC 161 



Gain bandwidth product 
versus coileetm' currant 



Collector base capacitance, 
Emitter base capacitance 
versus reverse bias voltage 




mr 

'l , 



BC 250, BC 260 



PNP Silicon Epitaxial Planar Transistors 

for switching and amplifier appiicattons 

The transistors are subdivided into three groups A, B and C according to 
their DC current gain. 



B ^ 



2,5 




max.QS* 



BC 250 

Piastic padoge ~ JEDEC TO-92, 
The case is impervious to iight. 
Weight about 0.18 g 
Dimensions in mm 




max.58» 



moxDS* 



BC260 

Metal case JEDEC TO-18 
18 A 3 according to DIN 41876 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 



IVIaximum Ratings 

Collector base voltage 
Collector emitter voltage 
Emitter base voltage 
Collector current 

Power dissipation 

at Tamfa = 25 °C 

Junction temperature 
Storage temperature range 



—VcBO 

— VcEO 

—Uebo 
-Ic 

BC250 

Pfot 300' 



20 

20 
5 

100 



BC260 

300 



V 
V 

V 

mA 
mW 



T; 150 175 °C 

Ts -55...H-150 -55... + 175 °0 



< Valid provided that leads are Icept at ambient temperature at a distance 
of 2 mm from case. 
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BC 250, BC 260 



DC current gain 

at -VcE = 1 V, -/c = 1 mA 

Collector saturation voltage 
at -Ic = 30 mA, -la = 3 mA 

CoHector cutoff current 
at -VcB = 15 V 

Emitter cutoff current 

at -Veb = 4 V 

Gain bandwidth product 
at -VcE = 5 V,-/c = 10 mA, 
/ = 100 MHz 

Collector base capacitance 
at-VcB0 = 10V,f=1MHz 

Emitter base capacitance 
at-\/EBO = 0.5V,/ = 1MHz 



Thermal resistance 
Junction to ambient air 
Junction to case 



BC250A BC250B BC250C 

msmM. mw»3^ mwmc 

tin 35. ..100 80. ..250 200. ..600 



-Vc£so( 0.4 

-l(M < 100 

-/ebo < 100 

h 180 

CcBO 3 

Ceso 12 



BC250 

<420' 



BC260 

<500 
<200 



nA 
nA 

MHz 

PF 

PF 



°C/W 
°C/W 



Admissible power dissipation 
versus ambient temperature* 



mW 

500 



BC2S0 



mW 

500 



Admissible power dissipation 
versus temperature 

BC260 




* Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 
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BC 250, BC 260 



Common emitter 



Collector current versus 

Htm 'mmmimm^ 



BC250,BC 260 




mA 

102 



C 2 

10 



BC 250. 260 



T . -^Ror 














" 'an 














1 


A 


















1 































































































































0.5 



Collector cutoff current 
versus Junction temperature 



Relative DC current gain 
versus eolleetor current 



nA 



BC 250, BC 260 



BC 250,260 



103 







































1 


















— 
/ 
-f- 


















y 










































































































































































































-lfcfl = 15V 



















10 



/if^llmA) 



100 



200 -C 



r 1 
















= 25°C 





































































































































































































ai i s 1 2 s 10 2 5 100 mA 
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BC 250, BC 260 




24% 



BC 251.., BC 261..., BC 307... 



PNP Silicon Epitaxiai Pianar Transistors 

for switching and amplifier appiications 

Tfie transistors are subdivided into three groups A, B and C according to 
their current gain. BC 256 and BC 266 are available in groups A and B 
only. BC 253, BC 283 and BC 309 are low noise types. 



2.S 




iiidii.QS* 



BC 251 , BG 252, EG BC 
BC 307, BG3g8, BC3^ 

Plastic package « JE0EC TO-32, 
TO-18 compatible. 

The case is impervious to light 
Weight approximately 0.18 g 
Dimensions in mm 




- .maX i - 
I "*|il.6«p^ 




moxiOS* 

BC ^1 , BC 262, BG 263, BC WS 

Metal case JEDEC TO-18 
18 A 3 according to DIN 41 876 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 







BC251 


BC252 BC256 








BC261 


BC253 BC^6 








BC307 


BC262 










BCS 


!63 










Bcaoe 




Maxhnum Ratfngs 






BC309 




Collector emitter voltage 


-VcES 


50 


30 


64 


V 


Collector emitter voltage 


—VcEO 


45 


25 


64 


V 


Emitter base voltage 


^VfBO 


5 


5 


5 


V 


Collector current 


-/c 


100 


100 


100 


mA 


Peak collector current 


—ICM 


200 


200 


200 


mA 


Base, current 


-h 


50 


50 


50 


mA 


Base peak currettt 


—fm 


100 


100 


100 


mA 






TO-92 




TO-18 




Power dissipation 


Piat 


300" 




300 


mW 


at Tamb = 25 °C 












Junction temperature 


Ti 


150 




175 


°C 


Storage temperature range 


Ts 


-55...+ 


150 


-55... + 175 


°C 



Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 
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BC 251..., BC 261..., BC307.. 



Characteristics at lomb = 25 °C 


Current gain group 






// raidlilclcib al — v Cc — O 'i 










-/c = 2 mA, / = 1 kHz 


A 


B 


C 




omaii oiyiiai ouriciii yotii 


/)fe 220 


330 


600 






(125..260) (240..500) (450. .900) 




input tmpedance 


hu 2.7 


4.5 


8.7 






(1.6.. 4.5) 


(3.2... 8.5) (6... 15) 




Output admittance 


ho, 18 (< 30) 35 (< 60) 60 (< 110) 


[imho 


Reverse voltage transfer ratio 


hr, 1.5-10^ 


2-10-< 


3 - 10-* 




DC current gain 










at -Vci = 5 V, -/c = 0.01 mA 


/7FE 90 


150 


270 




at -Vce = 5 V, -/c = 2 mA 


hfE 170 


290 


500 




at — VCE = o V, — /c = luu mA 


/)f£ 120' 


200' 


400' 




Collector saturation voitage 










at-/c= 10 mA, -/b = 0.5 mA 


— Vet sal 


< 0,3 




V 


at -/c = 100 mA, -/b = 5 mA 


—Vce so/ 


0.5' 




V 


RsQA Qfitiimtinn unltanA 

DClOC? OCtlUldllUI) VUlLCiyci 










at /( in mA — /d — n mA 


— VsEsof 


0.7 




V 


at — \r = 1fX) mA Id = mA 


— VbEsoI 


0.85' 




V 












at -Vce = 5 V. -Ic = 0.1 mA 


-Vbe 


0.57 




V 


at -Vce = 5V. -/c = 2 mA 


-Vb£ 


0.62 




V 






(0.55 . . . 0.7) 




at - Vce = 5 V, -Ic = 100 mA 


— Vbs 


0.8 




V 




BC252 


BC251 


BC 256 






BC253 


BC261 


BC266 






BC262 


BC307 








BC 263 










BC308 










BC309 








Collector cutoff current 










at -Vce = 25 V 


-'CES 2 (< IS) 


— 




nA 


dl — V CE — "»J v 


—Ices — 


2« 15) 




nA 


at -Vce = 64 V 


-Ices 




2« 15) 


nA 


at-VcE = 25 V, r, = 125 °C 


-Ices < 4 






fiA 


at -Vce = 45 V, = 125 °C 


—Ices — 


<4 




jjA 


at-VcE = 64 V, Tj = 125 °C 


—Ices — 




<4 


(lA 


Collector emitter 










breal<down voltage 










at -Ices = 10 [xA 


-V(BRjCES > 30 


>50 


>64 


V 


at -/ceo = 2 mA 


— VfBRICEO > 25 


>45 


>64 


V 


Emitter base breal<down 


— V(Bii;fBO > 5 


>5 


>5 


V 


voltage at —Iebo = 10 (iA 









' not valid for BC 253, BC 263 and BC 309 
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BC 251..., BC 261..., BC 307 



Gain bandwidth product 
at -Vc£ = 5 V, -Ic = 10 mA, 
/ = 50 MHz 

Collector base capacitance 
at-VcBO = 10V,f = 1 MHz 

Emitter base capafittance 
at -Vebo = 0;S V, f = 1 MHz 

BC 251, BC 252, BC 256, BC 261, 
BC 262, BC 266, BC 307, BC 308: 

Noise figure 

at -VcE = 5 V, -Ic = 0.2 mA, 
/?G = 2 k£3, / = 1 kHz 

BC 253, BC 263 and BC 309: 

Noise figure 

at -VcB = 5 V, -Ic = 0.2 mA, 
Rg = 2 kQ, f = 1 kHz 

Noise figure 

at -VcE = 5 V, -Ic = 0.2 mA, 
Rg = 2 kii, / = 30 Hz ... 15 kHz 

Thermal resistance 
Junction to case 
Junction to ambient air 



130 



MHz 



Cebo < 6 pF 

&m 12 pF 



<10 



<4 



dB 



2 « 4) dB 



TO-92 TO-18 

fithc - < 200 °C/W 
R,hA < 420' < 500 °C/W 



Admissible power dl^ipatlon 
versus temperature 



Admissible power dissipation 
versus ambient temperature ^ 



mW 
500 



400 



300 



200 



100 



BC 261.. 



BC 251...,BC 307... 































































































ff„,c=2oo°aw 




































































l?,ft^=500°C/w\ 





























200°C 




WslOO 



200 "C 



' Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 
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BC 251 . . , BC 261 . . ., BC 307 



Pulse thermal resistance Pulse thermal resistance 

versus pulse dinMllMl versus pulse duration 

(see note on page 244) 




24S 



BC 251.., BC 261.., BC307... 



Collector saturation voltage Base saturation voltage 

versus colieetor current versus eoHraier ement 




246 



BC 251.., BC 261..., BC307... 
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Relative ^-parameters 
versus 

collector current 



Relative /7-parameters 
versus 

collector emitter voltage 




BC 251..., BC 261.., BC 307 



Notoe figura Noise figure v«rsus 

verms eefieeler eurrant colieetor emitter voltsge 




BC 327, BC 328 



PNP Silicon Epitaxial Planar Transistors 

for switching and amplifier applications. Espeeiatly switfibl*' fer AP-#fiV€!f 
stages and low power output stages. 

Tiiese types are subdivided into tiiree groups —16, —25 and —40, accord- 
ing to tlieir DC current gain. As complementary types the NPN tranaistors 
BC 337 and BC 338 are recommended. 



1 



Plastic pacicage «i JEDEC TO-92. 
TO-18 compatible. 
The case is impervious to light. 
Weight approximately 0.18 g 
Dimensions in mm 



Maximum Rating 

Collector emitter voltage —Vets 

Collector emitter voltage —Vcte 

Emitter base VQltage — Vebo 

Collector current — 'c 

Pealc collector current -/cm 

Base current — 'e 

Power dissipation Pm 
at T„mb = 25 °C' 

Junction temperature 

Storage temperature range 




150 

-55...+ 150 



°C 
°C 



Characteristics at Tonib = 25 °C 

DC current gain 
at -VcE = 1 V, -/c= 100 mA 



at -Vcs = 1 V, -fc= 300 mA 

Thermal resistance 
Jundfohto ambient air 



BC 327-16 BC 327-25 BC327-W 

BC 328-16 BC 328-25 BC 328-40 

/ifE 160 250 400 

(100... 250) (160... 400) (250 . . . 630) 

hpE 130(>60) 200 (> 100) 300 (> 170) 



<Z00' 



®C/W 



^ Valid provided that leads are l<ept at ambient temperature at a distance 
of 2 mm from case. 



2S0 



BC 327, BC 328 



Collector cutoff current 

at -VcE = 25 V -Ices 
at -V^c£ = 45 V 

at-VcE = 25V,Tomb = 125°C 
at -Vce = 45 V, Tomb = 125 °C 

Collector emitter breakdown 
voltage at — /c = 10 mA 

Collector emitter breakdown 
voltage at -Ic = 0.1 mA 

Emitter base breakdown 
voltage at —k = 0.1 mA 

Collector saturation voltage -V'cEnt 
at -/c = 500 mA, -h = 50 mA 

Base emitter voltage —Vbe 
at -Vcc = 1 V, -Ic = 300 mA 

Gain bandwidth product fr 
at -Vce = 5 V, -Ic = 10 mA 
f = 50 MHz 

Collector base capacitance Ccso 
at-VcB = 10V, / = 1 IVIHz 



BC327 BC328 



2 (< 100) nA 

-Ices 2{<100) - nA 

-Ices - < 10 [lA 

-Ices < 10 — |xA 

-VtmcEO >25 V 

-VmcES >50 >30 V 

—V(aR)EBO > 5 V 

<0.7 V 

<1.2 V 

100 IVIHz 

12 pF 



m 



BC 327, BC 328 



Admissible power dissipation 
versus ambient temperatise 

(see note on page 250) 



Pulse thermal resistance 
venMu piitoe dumliefi 
(see note on page 250) 




HiBliMii I m illHSI 



BC 327, BC 328 



DC cwmm 

vsrattt eoHwter eui»«nt 



cmmma < 



1000 



BC 327328 



100 



10 



































<T50 


°c 














= 25°C^ 
^^50°C 























































10"' 1 10 



10^ 10' mA 
'-k 



mA 

500 



r«00 



300 



200 



100 



BC 327, 328 











3.2 








2.8 






















2.4 




















1.8 




/// 


























TI 


















1.2 


















1 














0.8 


















0.6 




















0.4 






































■k =02 mA 



2 V 



Common emitter 



Common emitter 
etfteciw ciwraeMMIes 



mA 

500 



. MO 



300 



200 



100 



BC 327,328 















0.8E 














































































































































0.75 


























































Vaf=0.7 





1 2V 

^ce 



mA 

100 



-r 80 



BC 327 328 



60 



20 







































0.35 




















03 








































025 




























































02 








































015 




















01 






































/s=0.05mA 























2av 



BC 327, BC 328 



Collector saturation voltage Base saturaMon voitago 

versus colidclor euriMl versus eeneetei' ewrenl 




to 



10 



lO'mA 



254 



BC 327, BC 328 



BC 360, BC 361 



PNP Silicon Epitaxiai Planar Transistors 

for switching and amplifier applications 

The type BC 360 is subdivided into three groups, —6, —10 and —16, the 
type BC 361 into two groups, —6 and -10, according to the d6 current 
gain. As complementary types the NPN transistors BC 340 and iC 341 
are recommended. 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 




max. 



f— f 



L 

max. 9.4 * 



max.S>5 1 



Maximum Ratings 




BC360 


BC361 




Collector base voltage 


-VcBO 


40 




60 


V 


Collector emitter voltage 


-VCEO 


40 




60 


V 


Emitter base voltage 


— Vebo 


5 




5 


V 


Collector current 


-k 




SOQ 




mA 


Base current 


-h 




§0 




raA 


Power dissipation 
at Tamfa = 25 °C 
at Tc = 25 °C 


Ptot 

Pm 




OS 
3 




W 
W 


Junction temperature 


T; 




200 




°c 


Storage temperatUFe range 


Ts 




-66. 


..+200 





raianietertsttes at f; = 2S °C BC 360-6 BC 360-10 BC 30O'16 

BC 361-6 BC 361-10 

DC current gain 
at -VcE = 5 V, -Ic = 0.1 mA 
at -VcE = S V, -Ic = SOraA 

at -VcB = 5 V, ^/e = 500 mA 

Coiiector saturation voltage 
at —Ic ' 150 mA, —Ib = 15 mA 

Base saturation voltage 
at -Ic = 150 mA, -Ib = 15 mA 



/if£ 40 


65 


100 


hfg 63 


100 


180 


(40.. 


.100) (63. ..160) 


(100... 250) 


f*K 20 


30 


48 


-VcktBt 


<0.4 


V 


—VbE sat 


0.95 «1.2) 


V 



256 



Collector cutoff current 

at -VcE = 40 V 

at -VcE = 60 V 

at -VcE = 40 V, 7/ = 150 °C 

at -VcE = 60 V, 7, = 150 °C 

Collector emitter 
breakdown voltage 

at -/c = 0.1 mA 
at -/c = 30 mA 
(pulsed 200 ^s, 1%) 

Gain bandwidth product 

at -VcE = 10 V, -/c = 50 mA. 

/ = 50 MHz 

Collector base capacitance 
at-VcB0 = 10V.f = 1 MHz 

Emitter base capacitance 
at -Vebo = 0.5 V, f = 1 MHz 

Thermal resistance 
Junction to ambient air 
Junction to case 



BC 360, BC 361 



BO 360 

-Ices 10(<100) 

—Ices — 

-Ices 10(<100) 

-Ices - 



BC361 

nA 

10 (< 100) nA 
— nA 
10 « 100) fiA 



-V(BR)CES>40 >60 V 

-VfswCEO > 40 > 60 V 



250 MHz 



CcBO 



6.5 
25 



PF 



flrtiA 

flt/iC 



<220 
<58 



°C/W 

°c/w 
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BC 360, BC 361 



Admissible power dissipation Puise thermal resistance 

versiM temperature veriua pilse duraHon 




SS8 



BC 360, BC 361 



Collector current Collector saturation voltage 

mum MM MWir vMag* versus collector currant 




259 



BC 415, BC 416 



PNP Silicon Epitaxial Planar Transistors 

for use in tiigli-quality, low^noise AF and DC amplifiers. Coinplenfientery types 
are the NPN transistors BC 413 and BC 414. 

These types are subdivided into three groups -6, -10 and -16, according 
to their DC current gain. 




Plastic package «s JEDEC TO-92 
TO-18 compatible. 
The case is impervious to light. 
Weight approximately 0.18 g 
Dimensions in mm 




Maximum Ratings 




BC41S 


BC416 




Collector base voltage 


— VcBO 


45 


50 


V 


Collector emitter voltage 


—VcEO 


30 


45 


V 


Emitter base voltage 


—Vbbo 


5 




V 


Collector current 


-Ic 


100 




mA 


Base current 


-Ib 


20 




mA 


Power dissipation at Tomb =25 °C 


Pm 


300< 




mW 


Junction temperature 


Ti 


150 




°C 


Storage temperature range 


Ts 


-65 


..+150 


°C 



Characteristics at Tamb = 25 °C Current gain group 

/i-parameters at —Vce = 5 V, 

-/c = 2 mA, / = 1 i<Hz A B C 

Smaii signal current gain hfe 222 33D 600 

(125. ..260) (240. ..500) (450. ..900) 

input impedance 2.7 4.5 8.7 

(1.6. ..4.5) (3.2. ..8.5) (6. ..15) l<Q 

Output admittance h„ 18(<30) 30 (< a)) 60(<110) |xmho 

Reverse voltage transfer ratio hre 1.5 • 10-* 2 • 10-* 3 • 10-* 

DC current gain 

at -Vce = 5 V, -/c = 0.01 mA hfE 90(> 40) 150 (> 100) 270 (> 100) 

at -l/c£ = 5 V, -/c = 2 mA hfE 170 290 500 

(120... 220) (180... 460) (380... 800) 

Thermal resistance Rm <420' °C/W 

Junction to ambient air 

^ Valid provided that leads are Icept at ambient temperature at a distance 
of 2 mm from case. 
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BC 415, BC 416 



Collector saturation voltage 

at -Ic = 10 mA, -Ib = 0.5 mA -Vcesoi 

at -/c = 100 mA, -/b = 5 mA -VcEsot 

Base saturation voltage —VaBtat 
at -Ic = 100 mA, -h = 5 mA 

Base emitter voltage 

at -VcE = 5 V, -Ic = 0.01 mA -Vbe 

St -VcE = 5 V, -Ic = 0.1 mA -Vbe 

at -VcE = 5 V, -/c = 2 mA -Vbe 

Collector cutoff current 

at-VcB = 30V -/cBo 

at -VcB = 30 V, Tomb = 150 °C -/cao 



Emitter cutoff current 
at -Veb = 4 V 

Collector emitter breakdown 
voltage at -Ice = 10 mA 

Collector base breakdown 
voltage at -Icb = 10 [xA 

Emitter base breakdown 
voltage at -Ieb = 10 hA 

Gain bandvtridth product 
at -VcE = 5 V, -Ic = 10 mA. 

f = 100 MHz 



0.075 (< 0.25) V 
0.25 « 0.6) V 

0.9 V 



0.52 V 
0.55 V 
0.65 (0.55... 0.75) V 



<15 
<5 



— 'ebo 

BC 415 

-VfBRJCEO > 30 



<15 



BC416 

>45 



— Vfswcso > 45 > 50 

—V(BR)EBO >5 >5 
fj 200 



Collector base capacitance Ccbo 
at-Vcso = 10V,^=1 MHz 

Noise figure F 
at -VcE = 5 V, -Ic = 0.2 mA, 
Rg = 2 kQ, / = 30 Hz . . . 15 kHz 



4.5 

<2 



nA 
nA 



V 
V 
V 

MHz 

PF 
dS 



Equivalent noise EMF Vr < 0.11 (iV 

(referred to base) 

at -VcE = 5 V, -Ic = 0.2 mA, 

/?G = 2 kQ, f = 10 . . . 50 Hz 

Transistor Bandpass 

underTest Amplifier Filter AF-VTVM 







[> 






K)H2 XHz 

r~\ 







tzzi- 









Neg. Feedback (e, ^constant) 



Test circuit for equhndmt noise EMF 
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BC 415, BC 416 



Admissible power dissipation 
versus ambient temperature 

(see note on page 260) 



Pulse thermal resistance 
versus pulse duration 

(see note on page 260) 
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BC 415, BC 416 




BC 415, BC 416 



Common emitter 
input chamMili^c! 



Collector cutoff current 

vmemm iMMM tmitt^Mire 



10 3 



BC 41 5, 41 6 



T. . = 7^ °C 














- -ar 


ID 






























r 






































1 



























































































1 V 



nA 



.7 Itf 



BC 41 5, 41 6 
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/ 


/ 


















/ 




































/ 


















— J 

/ 
















































































































































-t'cs=30V 












typical 

maximum 













TW 200»C 



Collector saturation voltage 
versus enWieetor eurrent 



Base saturation voltage 
versus oertie^r ofirnHil 



V 

0.5 



\Esat 



BC 415,416 



0.3 



02 



0.1 



typical 

limits 

at Tamb =25°C 

:4-=20 








f 
/ 

/- 






i 

— A 








/ 


















/ 

f 
















—1 
/ 

/ 
















/■ 


100 °c/ 






























25° 


















C^ 

























.1/ 0-8 
'BEsot 



BC 415/16 



0.6 



0.4 



0.2 

















/ 






-50 °C 






/ 












































°C 








To 


























































typical 

■ limits 

at W = 25°C 

i=20 











10"' 2 s 1 2 s 10 2 5 100mA 
^-/c 



10"' 2 i 1 2 5 10 2 5 lOOmA 
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BC 415, BC 416 



Collector base capacitance, 
Emitter base capacitance 
versus reverse bias voltage 



Gain bandwidth product 
versus 

collector current 



PF 
20 

18 

CcBO 





=25'>C 


















































^EBO 






















CcBO 















































lOV 



MHz 

10 3 



't ' 



BCi15,«16 



















































































1 


V— 


































N 










f\ 

















































































-Ifcso. -•few 



0.1 2 5 1 2 s 10 2 5 lOOmA 

^ -k 



Relative /7-parameters 
versus 

collector current 



10-1 























































































1 














































































































































































































^amb 


= 25°C 



Relative /i-parameters 
vwsua 

collector emttler voltage 



/t(-fe=5V) 
1.5 



0.5 















































































































































/I 


fe 






































































i 










































































































































-h 


















































































































































































- 9 


m 
























-I 


1 1 1 

























ir' 



-'c 



10 mA 



20 



30 V 
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BC 415, BC 416 



Noise figure 

veraus collector current 



Noise figure 

versus collector current 



dB 
20 



BC415,«16 



BC 1A5,U6 



1 1 1 




/ 






/ 




/ 




To, 










/ 












1 






00 


kQ 


/ 


Ok 


1 

i 


Ikn 


f 




500 S5 









































/ 














/ 


















































f 
















< 











































10-3 10-2 1 10 ^ 

^-/c 




Noise figure 

versus collecior current 



Noise figure 
versus frequency 



BC«1^«16 




dB 
20 

18 

- 16 

14 

12 

10 

8 

6 

i, 

2 





BC415,«16 



















- 


1 1 

tc = 0.2 mA 
5= 2kO 


















R 


















To 


mb 


= 25 








\ 

















































































































































































lOr^ 



10-" 



10 



tO'kHz 
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BC 415, BC 416 



Noise figure 

verms oollet^r emitter velti^e 



dB 
20 



BC«^«16 



7c = 0.2mA 

/■ = lkHz 
Ui>=25°C- 



0.1 



10 t i 100V 
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BC 556 .. . BC 560 



PNP Silicon Epitaxial Planar Transistors 

for switching and AF amplitfer applications. 

These transistors are subdivided into three groups A, B and C according 
to their current gain. The types BC556 and BC557 are available in groups 
A and B, however, the types BC 558, BC 559 and BC 560 can be supplied 
in all three groups. The BC 559 and BC 560 are low noise types. As com- 
plimentary tfpm the Nl^ tfansistors BC §46 . . . 550 are reeommended. 



Plastic package «i JEOEC JO-W 
TO-18 compatible 
The case is impervious to light. 
Weight approximately 0.18 g 
Dimensions in mm 




Maximum Rating 




BC556 BC557 


BC558 










BC560 


80 559 




Collector base voltage 


—VcBO 


80 


50 


30 


V 


Collector emitter voltage 


-VCES 


80 


50 


30 


V 


Collector emitter voltage 


—Vceo 


65 


4S 


30 


V 


Emitter base voltage 


— VfiO 


5 


5 


5 


V 


Collector current 


-Ic 


100 


100 


100 


mA 


Peal< collector current 


—/cm 


200 


200 


200 


mA 


Peak base current 


—Ibm 


200 


200 


200 


mA 


Peak emitter current 


—'em 


m 


200 


200 


mA 


Power dissipation at 


Pm 




500 ') 




mW 


Tomb = 25 °G 










Junction temperature 


T; 




150 




°C 


Storage temperature range 


Ts 




-65.. 


+150 


°C 



Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 
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BC 556 .. . BC 560 



Characteristics at Tamb = 25 °C 

/i-Pnmmptprc; at — \//~c — '5 V 
f / cti ai 1 icid o a I ■ C_t — w T| 

-Ic = 2 mA, f = 1 kHz 


wurreiii uain virwti|i 

ABC 




Current gain hie 


220 330 600 
(1^^.260) (24a..50O) (4S0...9C») 




Input Impedance hi. 


2.7 

(1.6...4.5) 


4.5 8.7 
(3.2...8.5) (6...15) 


kQ 


Output admittance hoe 


18 « 30) 


30(< 60) 60(<110)nmho 


Reverse voltage transfer hra 
ratio 


1.5-10^ 


2-10-^ 3-10^ 




DC current gain 

at -VcE = 5 V, /c - 10 nA Hfe 

at —Vrc — 5 V /, ? mA hcc 

at -VcE = 5 V, /c = 100 mA hfe 


90 

180 

120 


150 270 
290 500 
200 400 




Thermal resistance 
Junction to ambient air 




<250') 


°C/W 


Collector saturation voltage 
at -Ic = 10 mA, -Ib = 0.5 mA 
at —Ic = too mA, —Ib = 5 mA 


—VcE sat 
—VcEsat 


90 (< 300) 
250 « 650) 


mV 
mV 


Base saturation voltage 

at -/c = 10 mA, -Ib = 0.5 mA 

at —Ic = 100 mA, -Ib = 5 mA 


—V BE sat 
—V BE sal 


700 
900 


mV 
mV 


Base emitter voltage 

at -VcB = 5 V, -/c = 2 mA 

at -Vc£ = 5 V. -Ic = 10 mA 


-Vbe 

-Vflf 


660 (600 . . . 750) 
< 800 


mV 
mV 


Collector cutoff current 

at -VcB = 30 V 

at -VcB = 30 V, 7, = 150 °C 


— 'CBO 

—/ceo 


<15 
<5 


nA 

(lA 


Gain bandwidth product 

at -VcE = 5 V. -Ic = 10 mA, 

/ = 100 MHz 


fj 


150 


MHz 


Collector base capacitance 


CcBO 


<6 


PF 



at-Vcs = 10V,f = 1 MHz 



Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 
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BC 556 .. . BC 560 



. BC 556 BC 559 

BC557 BCS60 
BC558 

Noise figure 

at -Vc£ = 5 V, -/c = 200 (iA, F 2 (< 10) 1 (< 4) dS 

«6 = 2 kS, t = 1 l#te, At = 200 »te 

BC^ BC560 

Noise figure F 1.2 « 4) 1.2 « 2) dB 

at -VcE = 5 V, -/c = 200 ^A, 
Rg = 2 l<Q, f = 30 . . . 15000 Hz 

Equivalent noise EMF v, < 0.11 < 0.11 (iV 

at -VcE = 5 V, -/c = 200 jiA, 
Rg = 2 ItQ, / = 10...50 Hz 
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BC 556... BC 560 



DC gurrent gabi 
vmsin eeiteeter euirent 



Collector current versus 
base emitter voKage 
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BC 556 .. . BC 560 



Collector base capacitance, 
Emitter base capacitance 
versus reverse bias voltage 



Gain bandwidth product 
vwsM coltoeiisr emm» 



20 
18 

CcBO 

12 
10 
8 
6 



BC 556... BC 560 





25 °C 






























- 




















^EBO 






















CcBO 















































MHZ 

103 



BC556...BC560 



0,1 I 



1 2 5 10V 

*■ - VcBo- -Vmo 







































































4=25 °C 














- V 


5V^ 
































Fv"' 































































































0.1 2 s 1 2 5 10 2 s 100 mA 
-k 



Relative /i-param^rs 
versus 

colleetor current 



/),tf(; = 2mA) 



BC 556... BC 560 





























































































































































































































































































fkx / 










-Vcf=5V 
W=25'>C 



lOr^ 2 4 1 2 t 10 mA 
^-fc 
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BC 556 .. . BC 560 



Noise figure Noise figure 



BC55^BC560 




BC559,BC560 




10 mA 



- -k 



Noise figure versus 
eolim^ cmtlter voUage 



dS 
20 



BC55aBC560 



-/c=0.2mA 
-/?6 = 2kQ - 














A = 1kHz 














Ian 
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BCY 78, BCY 79 



PNP Silicon Epitaxial Planar Transistors 

for switdiing and ampltfier applications in commercial electronic design 

These Transistors are subdivided into four groups A, B, C and D according to 
their current gain. Type BCY 79 is avaiiabie in groups A, B and C only. 



Metal case JEDEC TO-18 
18 A3 according to DIN 41 876 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions In mm 



Maximum Ratings 

Collector emitter voltage 
Collector emitter voltage 
Emitter base voltage 
Collector current 

Base current 

Power dissipation 
at Tcmb = 25 °C 
at Tc = 45 °C 

Junction temperature 

Storage temperature range 




max&8# 



Ptot 



Ts 



390 
1 

200 

-65. ...+200 



mW 
W 

°C 

°c 



Characteristics at Tomb = 25 °C 



/7-parameters at —Vce = 5 V, 
-Ic = 2 mA, f = 1 kHz 



Small signal 
current gain 

Input impedance 



hfe 



Current Gain Group 



Output admittance hoe 

Reverse voltage h,e 
transfer ratio 



200 260 330 520 

{125. ..250) (175. ..350) (250. ..500) (350. ..700) 



2.7 3.6 
(1.6. ..4.5) (2.5. ..6) 



4.5 7.5 
(3.2... 8.5) 



kQ 



18(< 30) 24(< 50) 30(< 60) 50 (< 100) (imho 
1.5-10^ 2-10-4 2-10-4 3-10-^ 
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BCY 78, BCY 79 



Gumnl Gain Graiqi 



DC current gain 
at-Vce = 5V, 
-Ic = 10 nA 

at -Vce = 5 V, 
—Ic — 2 mA 

at-Vc£ = 1V. 
-/c = 10 mA 

at -Vc£ = 1 V, 
-Ic = 100 mA 



hFE 

hn 



A 

140 

170 

(120.. .220) 
180O80) 

>40 



B 

200 (> 30) 



.310) 



250 
(180. 

260 

(120... 400) 
>45 



C 

270 {> 40) 



350 
(250.. 

360 
(160.. 

>60 



.460) 

.630) 



D 

340 (> 100) 
500 

(380.. .630) 

500 

(240... 1000) 
>60 



Base emitter voltage 

at -VcE = 5 V, -/c = 10 nA -Vbe 

at -Vc£ = 5 V, -/c = 2 mA -Vbe 

at-VcE = 1 V, -/c = 10mA -Vbe 

at -l/c£ = 1 V,-/c = 100 mA -Vbe 

Collector saturation voltage 

at -Ic — 10 mA, -la = 0.25 mA -VcEsai 

at -/c = 100 mA, -/b = 2.5 mA -VcEsai 

Base saturation voltage 

at -/c = 10 mA, -Ib = 0.25 mA -Vbe jaf 

at -Ic = 100 mA, -Ib = 2.5 mA -Vbe so* 



0.55 V 

0.65 (0.6... 0.75) V 

0.68 V 

0.75 V 



0.12 (0.06... 0.25) V 
0.4 (0.2... 0.8) V 



0.7 (0.6... 0.85) 
0.85 (0.7... 1.2) 



V 
V 



Collector cutoff current 

at -VcEs = 25 V 

at -VcEs = 35 V 

at-Vc£s = 32V 

at-VcES = 45V 

at -VcEs = 25 V, Tomb = 150 °C 

at -VcEs = 35 V, To^b = ISO °C 

at-VcE = 32 V, -Vbe = 0.2 V, 

T'omb = 100 °C 

at -VcE = 45 V, -Vbe = 0.2 V. 

Tomb = 100 °C 

Emitter cutoff current 
at-V£B0 = 4V 

Collector emitter 
breakdown voltage 
at —Ic = 10 nA 
at -k = 10 (iA 

Emitter base 
breakdown voltafe 
at-/£ = 1 |tA 



-Ices 
-Ices 
-Ices 
-Ices 
-Ices 
-Ices 

-'C£V 



—Im 



BCY 78 

2 (< 20) 
< 100 
<10 
<20 



-Ac£v - 



<20 



-VfSWCEO >^ 
-V(BR)CES >32 

—VlBRIEBO > 5 



BCY 79 

2«20) 

<100 

<10 

<20 

<20 



>45 
>45 

>5 



nA 
nA 
nA 
nA 

|xA 
HA 
HA 

HA 



nA 



V 
V 
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BCY 78, BCY 79 



Gain bandwidth product fj 180 MHz 

at -Vc£ = 5 V, -/c = 10 mA, 
/ = 100 MHz 

Collector base capacitance Ccbo 4.5 (< 7) pF 

at-Vcso = 10 V, ^ = 1 MHz 

Emitter base capacitance Ceso 11 (< 15) pF 

at -VfBO = 0.5 V, ^ = 1 MHz 

Noise figure F 2 (< 6) dB 

at -VcE = 5 V, -/c = 0.2 mA, 

/?G = 2 l<Q, / = 1 kHz, ^If = 200 Hz 

Thermal resistance or-i\M 

Junction to ambient ah- RhiA < 450 C/W 

Junction to case fl»c < 150 C/W 



Switching Times 

Test conditions: 

— /c : -'bi : /b2 ~ 10 : 1 : 1 mA, 

fli = 5 kQ, fl2 = 5 kQ, fit = 990 Q, VsB = 3.6 V 

Delay time U 

Rise time tt 

Turn-on time ton 

Storage time U 

Fall time tf 

Turn-off time foff 
Test conditions: 

-/c : -/b) : /s2 ~ 100 : 10 : 10 mA, 

fi, = 500 Q, fi2 = 700 Q, Ri = 98 Q, Vbb = 5 V 



Delay time 
Rise time 
Turn-on time 
Storage time 
Fall time 
Turn-off time 



U 

tr 

ton 
ts 

tf 

toH 



35 ns 

50 ns 

85(<150) ns 

400 ns 

80 ns 

480 (< 800) ns 



5 

50 

55 (< 150) 
250 
200 

450 (< 800) ns 



ns 

ns 
ns 
ns 
ns 



Test Circuit for Switdiing Times 




to scope with 
<3 tr < Sns 



Rise time of input voltage < 5 ns; pulse duty factor < 1 Ve, 
generator impedance 50 H 
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Admissible power dls^lMiim 



BCY 78, my 79 



Pulse thermal resistance 
vsraus pniw 4iK0tm 



BCY 78.79 




BCY 78,79 



100 200 'C 




DC current gain 
vcRius collector current 



DC current gain 
versus cotlectQi current 




BCY 78, BCY 79 




BCY 78, BCY 79 



Common emMter Coiimon emitter 

eolleetor dwraetsrlBtlcs colfo^ eMafKeMiUeo 
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BCY 78, BCY 79 



Common emitter Common emitter 

coi lector i 




1 z 5 10 2 s 100 mA 
^-'c 



ai 



5 100mA 
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BCY 78, BCY 79 



Collector base capacitance, Gmin bandwUMi product 

Emitter base capacitance we nius collator eiimnt 

vereiw reverse bias voltage 
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BSW 72, BSW 73, BSW 74, BSW 75 



PNP Silicon Epitaxial Planar Transistors 

with Kt#i eutoff frequant^, fsr high spe^ switching 



Metal case JEDEC TO-18 
18 A3 according to DIN 41 876 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 



iMaximum Ratings 

Collector base voltage 

Coiiector emitter voltage 

Emitter base voltage 

Collector peal< current 

Power dissipation 
atra„b = 25°C 
at To =25 °C 

Junction temperature 

Storage temperature range 



Ts 



BSW 72 
BSW 73 



-VcBO 40 
-Vcm 25 
—Vbbo 
—/cm 



Ptcf 
Pfot 




BSW 74 
BSW 75 

75 

40 



5 

500 



400 
1.8 



200 

-50... +200 



V 
V 
V 

mA 

mW 
W 

°c 
°c 



Charactertotics at 7/ = 25 °C 
DC current gain 

at -VcE = 10 V, -Ic = 0.1 mA Hfe 

at -VcE = 10 V, -Ic = 10 mA /7fE 

at -VcE = 10 V, -/c = 150 mA /jfe 

at -VcE - 10 V, -Ic = 500 mA hfe 



BSW 72 BSW 73 BSW 74 BSW 75 

> 20 > 35 

>30 >70 >35 >75 

40. ..120 100. ..300 40. ..120 100. ..300 

>20 >40 



Collector saturation voltage 

at -Ic = 150 mA, -Ib = 15 mA -Vcdat < 0.6 

at —Ic = 500 mA, -It = 50 mA -Vcesot - 

Base saturation voltage 

at -Ic = 150 mA, -Ib = 15 mA -Vbbsoi < 1-3 

at -Ic = 500 mA, — /b = 50 mA -ViE,ot - 



Coiiector cutoff current 

at-VcB = 30 V 

at -Vcs = 50 V 

at-VcB = 30 V, 7, = 125°C 

at -VcB = 50 V, T, = 125 °C 



-/ceo < 100 

— /CBO — 

-/CBO < 100 

— /cBO — 



<0.6 

<1.3 

<100 
<100 



< 0.4 
<1.6 



<1.3 
<2.6 



< 10 
<10 



<0.4 V 
<1.6 V 



<1.3 V 
<2.6 V 



nA 

< 10 nA 

< 10 nA 
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BSW 72, BSW 73, BSW 74, BSW 75 



Emitter cutoff cuirent 

Gain bandwidth product 

at -Vcc - 20 V, -/c = 50 mA, 

f = 100 MHz 

Collector base capacitance 
at -VcBo = 10 V, / = 100 l<Hz 

Thermal resistance 
Junction to ambient air 
Junction to case 



-Iebo < 100 nA 

fr > ISO MHz 

CcBO < 8 pF 

RthA < 440 °C/W 

fithc < 97 °C/W 
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BSW 72, BSW 73, BSW 74, BSW 75 



Common emitter 
Coitoctor Gharai^erteiies 



Common emitter 
eolleetor dwra^erMles 



mA 
100 



BSW 72 . . 75 



60 



40 



20 







// 




1,1 






1 




















0.9 












Oft 








It 












07 


















0.6 


















05 




















a« 




















0.3 




















02 


















- 0.1 mA 






Tj = 25 















2V 



mA 
10 



-h 8 



BSW 72... 75 











Too 






















80 








































80, 




































40 




















































-/B=20fjA 

























10 20V 
►-Ife 



Relative DC current gabi 
versus colloclor eiiRi«Rt 



Relative DC current gain 
versus cellsctor eurrent 



BSW 72,73 



BSW 74,75 



/j^lOmA) 



-lfce=10V 
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BSW 72, BSW 73, BSW 74, BSW 75 



Collector saturation voltage Collector saturation voltage 

versus colleetor current mmm eoNe^r eurrent 



V BSW 72,73 V BSW 74,75 




Base saturation voltage Collector cutoff current 

veism collector current versm Junction temperature 




1 z 5 10 J 5 10* 2 5 lO'mA 100 200 'C 
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2 N 2904, 2 N 2905 



PNP Silicon Epitaxial Planar Transistors 

with higli cutoff feMitMSioy. lor high speed swHching 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 



Maximum Ratings 

Collector base voltage 
Collector emitter voltage 
Emitter bam voltage 
Collector current 
Power dissipation 



—VcBO 
—VcEO 

-Vm 
-Ic 




max.a«# 



40 
5 

0.6 



roax.0.5 • 



V 
V 
V 
A 



atra™b = 25°C 


Pm 


0.8 


W 


at Tc =25 °C 


Ptea 


3 


W 


Junction temperature 


Ti 


200 


°C 


Storage temperature range 


Ts 


-65. ..+200 


°C 



Characteristics at T, = 25 °C 

DC current gain 
at -VcE = 10 V, -Ic = 0.1 mA 
at-VcE = 10V, -Ic = 1 mA 
at-VcE = 10 V, -Ic = 10 mA 
at -VcE = 10 V, -Ic = 150 mA 
at -VcB = 10 V, -Ic = 0.5 A 

Collector saturation voltage 
at -Ic = 150 mA, -la = 15 mA 
at -Ic «= 500 mA, -/g = 50 mA 



Base saturation voltage 

at -Ic = 150 mA, -/a = 15 mA 

at -Ic = 500 mA, -la = 50 mA 



2 N 2904 2 N 2905 

hfB > 20 > 35 

tiFE > 25 > 50 

/ifE > 35 > 75 

hpE 40. ..120 100.. .300 

ftPE > a) > 30 



—VcEsat 
—VcEsaf 



< 0.4 
<1.6 



V 
V 



—VaEsat 
—V BE sal 



<1.3 
<2.6 



V 
V 



286 



2 N 2904, 2 N 2905 



Collector cutotf current 



at -VcB = 50 V 

at -VcB = 50 V, Tamb = 150 °C 

at -VcE = 30 V, -VcB = 0.5 V 


— /cso 

— 'CBO 

—Icpf 


<20 
<20 
<50 


nA 
HA 
nA 


Base cutoff current 

at -VcE = 30 V, -Veb = 0.5 V 


—Iebv 


<50 


nA 


Collector base breakdown voltage 

at-/c = 10[.iA 


— VfSRJCBO > 60 


V 


Collector emitter breakdown voltage 

at -/c = 10 mA 


— V(B(i)C£0 > 40 


V 


Emitter base breakdown voltage 
at-/£ = lOuA 


—V(BR)EBO 


> 5 


V 


Gain bandwidth product 

at - VcE = 20 V, -Ic = 50 mA, f = 100 MHz 


n 


> 200 


IVlHz 


Collector base capacitance 
at -VcBO = 10 V, / = 100 kHz 


CcBO 


<8 


PF 


Emitter base capacitance 
at —Vebo = 2 V, f = ^0Q kHz 


CfBO 


<30 


PF 


Thermal resistance 
Junction to ambient air 
Junction to case 


flfhA 
RtkC 


< 220 
«S8 


°C/W 


Switching Times 








Delay time (see Fig. 1) 


id 


6 (< 10) 


ns 


Rise time (see Fig. 1) 


tr 


20 (< 40) 


ns 


Turn-on time (see Fig. 1) 




26 (< 45) 


ns 


Storage time (see Fig. 2) 


ts 


50 « 80) 


ns 


Fall time (see Fig. 2) 


tl 


20 (< 30) 


ns 


Turn-off time (see Fig. 2) 


toff 


70 (< 100) 


ns 


Total switcfiing time (see Fig. 3) 


ttotal 


12 


ns 



Curves and diaracterlstics of types BSW 72 ... 75 are valid analogously 
for types 2 N 2904 and 2 N 2905. 




Fig. 1: Test circuit 
for turn-on time, 
saturated operation 



Fig. 2: Test circuit 
for turn-off time, 
saturated operation 



Fig. 3: Test circuit 
for non-saturated 
operation 



2 N 2904 A, 2 N 2905 A 



PNP Silicon Epitaxial Planar Transistors 

with high cutoff frequency, for high speed switching 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimeftsions in mm 



Maximum Rtfings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Coliector current 

Power dissipation 
at Tcmb = 25 °C 
at Tc = ^ °C 

Junction temperature 

Storage temperature range 




max. 9.A * 



max.0S 1^ 



—VcBO 


60 


V 


—VcEO 


60 


V 


-Vebo 


5 


V 


-k 


0.6 


A 




0.8 


W 


PW 


3 


W 


T; 


200 


°C 


Ts 


-65. 


.+200 °C 



Characteristics at T; = 25 °C 

DC current gain 
at -Vce = 10 V, -/c = 0.1 mA 
at-VcE = 10V, -Ic = 1 mA 
at -Vce = 10 V, -/c = 10 mA 
at -Vce = 10 V, -/c = 150 mA 
at -Vce = 10 V, -Ic = 0.5 A 

Collector saturation voltage 
at -Ic = 150 mA, -/b = 15 mA 
at -Ic = 500 mA, -/s = 50 mA 

Base saturation volttage 

at -Ic = 150 mA, -ig = 15 mA 

at -Ic = §00 iiiA» -4 = SO mA 



hpE 
hfE 
hpE 
hfE 
hfE 



2N 2904 A 2N 2905A 



>40 
>40 
> 40 
40... 120 
>40 



>75 
>100 
> 100 
100. ..300 
>50 



-VcEsaf 

-Vce sal 



-Vaisaf 

'VsEsat 



< 0.4 

< 1.6 



<1.3 

<^6 



V 
V 



V 
V 



r 
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2 N 2904 A, 2 N 2905 A 



Collector cutoff current 



at -VcB = 50 V 

at-VcB = 50V. Tomb = 150°C 
at —Vce = 30 V, —Veb = 0.5 V 


— 'CBO 

—/cm 

— /CEV 


<10 
<10 
< 50 


nA 
HA 
nA 


Base cutoff current 

at -Vc£ = 30 V, —V[B = 0.5 V 


— /ebv 


<S0 


nA 


Collector base breakdown voltage 
at —Ic = 10 (lA 


— V(BliJCBO 


>60 


V 


Collector emitter breakdown volts^e 
at— /c = 10 mA 


— VfBWCEO 


>eo 


V 


Emitter base breakdown voltage 
at— /e = 10|iA 


—V(BR)EBO 


>5 


V 


Gain t>andwidtli product 

at— VcE = 20V, — Ac = 50mA, f = 100MHz 


fr 


>200 


MHz 


Collector base capacitance 
at-VcB = 10 V, f = 100 kHz 


CcBO 


<8 


pF 


Emitter base capacitance 
at-V£g = 2V,/ = 100kH2 


Gebo 


<30 


PF 


Thermal resistance 
Junction to ambient air 
Junction to case 


RlhA 

Rthc 


<220 
<58 


°C/W 

°c/w 



Curves and ctiaracteristics of types BSW 72 ... 75 are vslfd analogously 
for types 2 N 2904 A and 2 N 2905 A. 



Switching TImeB 

Specifications for swHching times of types 2 N 2904 and 2 N 2905 resp. 
apply to these types. 
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2 N 2906, 2 N 2907 



PNP Silicon Epitaxial Planar Transistors 

with high cutoff frequency, for high speed switching 



Metal case JEDEC TO-18 
18 A 3 according to DIN 41 876 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 



Maidmiiin Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at r^b = 25 °C 
at Tc = 25 "0 

Junction temperature 

Storage temperature range 



— VcBO 
—VcEO 

—Vebo 
-Ic 



Ptot 
Ptof 



Ts 




60 
40 
5 

0.6 



0.4 
1.8 



58« 



V 
V 
V 
A 



W 
W 



200 °C 
-65... +200 °C 



Characteristics at 7, = 25 °C 

DC current gain 

at -VcE = 10 V, -Ic = 0.1 mA 

at -VcE = 10 V. -/c = 1 mA 

at -VcE = 10 V, -/c = 10 mA 
at -VcE = 10 V, -/c = 150 mA 
aX-VcE = 10 V, -/c = 0.5 A 

Collector saturation voltage 
at -Ic = 150 mA, -la = 15 mA 
at -Ic = 500 mA, -k = 50 mA 

Base saturation voltage 

at -Ic = 150 mA, -Ib = 15 mA 

at-^c = 500mA, -/g = 50mA 



2 N 2906 2 N 2907 



hfE 
Hfb 

hfE 



-VcE sat 
-VcEsat 



-VfiEsot 
-Vmsat 



>20 
>2S 
>35 
40. ..120 
>20 



< 0.4 
<1.6 

<1.3 
<2.6 



>35 
>50 
>75 

100. ..300 
>30 

V 
V 



V 
V 
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2 N 2906, 2 N 2907 



Collector cutoff curent 



at -VcB = 50 V 

at -Vat = 50 V, Tomb = 150 °C 
at — VcE «= 30 V, —Veb = 0.5 V 


— /C80 

—'cso 
—Icpf 


<20 
<20 
< 50 


nA 
liA 
nA 


Base cutoff current 

at -VcE = 30 V, —Veb = 0.5 V 


—Iebv 


<50 


nA 


Collector base breakdown voltage 
at— /c = lOjiA 


—VlBRjCBO 


> 60 


V 


Collector emitter breakdown voltage 

at — /c = 10 mA 


— Vjamca) 


>40 


V 


Emitter base breakdown voltage 
at— /£ = 10|xA 


—VfBRIEBO 


>5 


V 


Gain bandwidth product 

— VcE = 20V, — = 50 mA, f = 100 MHz 




>200 


MHz 


Collector base capacitance 
at-VcB = 10 V, / = 100 kHz 


CcBO 


<8 


pF 


Emitter base capacitance 
at -Veb = 2 V, f = 100 kHz 


CfBO 


<30 


PF 


Thermal resistance 
Junction to ambient air 
Junction to case 


FtthA 
RthC 


< 440 
<97 


°C/W 

°c/w 



Curves and characteristics of types BSW 72 . . ■ 75 are valid analogously 
for types 2 N 2906 and 2 N 2907. 



Switdiing Times 

Specifications for switching times of types 2 N 2904 and 2 N 2905 resp. 
apply to these types. 
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2 N 2906 A, 2 N 2907 A 



PNP Silicon Epitaxiai Pianar Transistors 

with high cutoff frequency, for high speed switching 



Metal case JEDEC 10-18 
18 A 3 according to DIN 41 876 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 



Maximuni Raflngs 

Colleger base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Ta^b = 25 °C 
at Tc = 25 °C 

Junction temperature 

Storage tempera^ture range 



—VcBO 

—Veto 
-Vem 
-Ic 



Ptot 

Pm 



Ti 
Ts 




60 

60 
5 

0.6 

0.4 
1.8 

200 

-65. 



inax0S* 



V 
V 
V 
A 

W 
W 

°c 

.+200 °C 



Characteristics at T, = 25 °C 

DC current gain 
at -VcE = 10 V, -lc = 0.1 mA 
at-Vc£ = 10V, -/c = 1mA 
at -VcE = 10 V, -Ic = 10 mA 
at -VcE = 10 V, -/c = 150 mA 
at -VcE = 10 V, -/c = 0.5 A 

Collector saturation voltage 
at -Ic = 150 mA, -h = 15 mA 
at -Ic = 500 mA, -/e = 50 mA 

Base saturation voltage 

at -Ic = 150 mA, -Ig = 15 mA 

at -Ic = 500 mA, -k = 50 mA 



a N 2906 A 2 N 2907 A 

hfE > 40 > 75 

fiFE > 40 > 100 

hfE > 40 > 100 

hfE 40. ..120 100. ..300 

hfE > 40 > 50 



-VcEsa, <0.4 V 

-VcEsaf <1.6 V 



-Vmsat < 1.3 V 

-Vbe,^ < 2.6 V 
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2 N 2906 A, 2 N 2907 A 



Collector cutoff curent 



at-VcB = 50 V 

at -VcB = 50 V, Tamb = 150 °C 
at -VcE = 30 V, -Vbb = 0.5 V 


— /CBO 
— 'cBO 

—'gev 


< 10 
<10 
<50 


nA 
^A 
nA 


Base cutoff current 

at -VcE = 30 V, -Vbb = 0.5 V 


—Iebv 


<50 


nA 


Collector base breakdown voltage 

a\ —l< in iiA 


— VfSRJCBO 


>60 


V 


Collector emitter breakdown voltage 
at — /c = 10 mA 


—VlBR)CEO 


> 60 


V 


Emitter base breakdown voltage 

at —Ie = 10 nA 


—VtBRIEBO 


>5 


V 



Gain bandwidth product h > 200 MHz 

at -VcE = 20 V, -Ic = 50 mA, / = 100 MHz 

Collector base capacitance Ccbo < 8 pF 

at-VcB= 10 V, f = 100 kHz 

Emitter base capacitance Ceao < 30 pF 

at-V£B= 2V, / = 100 kHz 

Thermal resistance 

Junction to ambient air RthA < 440 °C/W 

Junction to case Rthc < 97 °C/W 

Curves and characteristics of types BSW 72 ... 75 are valid analogously 
for types 2 N ^06 A and 2 N 2907 A. 



^Mtching Vmm 



Specifications for switching times of types 2 N 2904 and 2 N ^05 resp^ 
apply to these types. 
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2 N 3962, 2 N 3963, 2 N 3964 



PNP Silicon Planar Transistors 

designed for use in Inigh-performance, low level, low noise amplifiers 
from audio to high frequency ranges. These units feature excellent 
DC current gain linearity from 1 uA to 50 mA. 

Type 2 N 3964 offers extremely small low-frequency noise figures over a 
wide range of source impedances. 



Metal case JEDEC TO-18 
18 A 3 according to DIN 41 876 
Collector connected to case 
Weight approximately 0.35 g 
Dimensions in mm 




itkix.Sl8* 



maxflS* 



iViaximum Ratings 




2 N 3962 2 N 3963 


2 N 3964 




Collector base voltage 


— VcBO 


60 


80 


45 


V 


Collector emitter voltage 


-Vera 


60 


60 


45 


V 


Emitter base voltage 


-Vebo 


6 


6 


6 


V 


Power dissipation 
at Tomb = 25 °C 
at Tc = 25 °C 


Plot 
Plot 




0.36 
1.2 




w 
w 


Junction temperature 


Ti 




200 




°c 


Storage temperature range 


Ts 




-65. ..+200 







Sialic characteristics at T/ 25 °C 



DC current gain 
at -VcE = 5 V, -/c = 1 nA 
at -VcE = 5V, -/c = 10 nA 
al-VcE = 5V, -/c = 100 nA 
at -VcE = 5 V, -/c = 1 mA 
at-Vc£ = 5V, -/c = 10 mA 
at-Vrf = 5V, -/c = 50 mA 
at-Vce = 5V, -/c = 10mA, 
T — —55 °C 

at -VcE = 5 V, -/c = 50 mA. 

T, = -55 °C 

at-Vc£ = 5V, -/c = 1 mA. 

T, = 100 °C 

Collector saturation voltage 
at -/c = 10 mA, -Ib = 0.5 mA 
at -/c = 50 mA, -/a = 5 mA 

Base saturation voltage 

at -/c = 10 mA, -Ib = 0.5 mA 

at —Ic = 50 mA, —Ib = 5 mA 



hfE 

hFE 

hfE 

hFE 

hfE 



2 N 3962 
2 N 3963 

175 (> 60) 
210 (100... 300) 
240 {> 100) 
260 (100... 450) 
280 (> 100) 
260 (> 90) 
90(>40) 



hn 150(>45) 
hte 375«e(») 



2M 



300 (> 180) 
320 (250 . . . 500) 
330 (> 250) 
330 (250 . . . 600) 
330 (> 200) 
315 (> 180) 
160 (> 100) 

190(>90) 

400 {< 800) 



-VcEsat 
-VcSsat 

-V BE sal 
-VbEsoI 



0.1 «0.25) 

0.16 « 0.4) 

0.72 (< 0.9) 
0.81 (< 0.95) 



V 
V 

V 
V 



2 N 3962, 2 N 3963, 2 N 3964 



2 N 3962 2 N 3963 2 N 3964 



Collector cutoff current 












at -VcE = 40 V 


—Ices 






0.5 « 10) nA 


at — vCf = V 


-Ices 


OJ«10)- 




nA 


at -VcE = 70 V 


—Ices 




0.5 « 10) 




nA 


at -Vc£ = 40 V. 7/ = 150 °C 


-Ices 






2«10) uA 


Q* 1/—- cn \/ T. i Rn. Or* 


-Ices 


2«10) - 





fiA 


ax — VCE — ' w V, 1 \ — \ OU o 


t 

-ices 




2 (< 10) 




H-A 


Emitter cutoff current 


-'em 


< 10 


< 10 


<10 


nA 


ai — v Efi = 4 V 














1/ 

— »fJSjCSO 


>60 


>80 


>46 


V 


breakdown voltage 










at — /g = 10 (iA 












It 

Gol lector emitter 












breakdown voltage 












at -/c = 10 \ik 


—VtBSKES 


> 60 


> 80 


> 45 


V 


at — /c = 5 mA 


if 

— VfBWCEO 


> 60 


> 80 


> 45 


V 


Emitter base 


-VlBRIEBO 


> 6 


> 6 


>6 


V 


breakdown voltage 










at -/e = 10 [iA 












Thermal resistance 












Junction to ambient air 






<480 






Junction to case 


Rmc 




< 160 




°c/w 


Ehmamic ehat'aiderisaes at Tamb = 25 °C 










Collector base dapacitance 


Ceso 




<6 




pF 


aX-VcBO = 5V 












Emitter base capacitance 


Ceso 




<15 




pF 


at -Vebo = 0.5 V 










Gain bandwidtii product 












at -VcE = 5 V, -/c = 0.5 mA, f 


= 20 MHz 










2 NS962 and 2 N 3863 


h 




>40 




MHz 


2N 3964 


fr 




> 50 




MHz 



h-parameters at —Vce = 5 V, 
-/c = 1 mA, ^ = 1 kHz 




2 N 3962 
2 N 3963 


2N^ 


64 




Small signal current gain 


hie 


300 

(100... 580) 


360 
(260.. 


.700) 




Input impedance 


hie 


a (2.5... 17) 


10(6. 


..20) 




Output admfttmce 


hoe 


19(5. ..40) 


25 (5 . 


.,50) 


[tmho 


Reverse voltage transfer ratio 


lire 


<10-10-* 


<10- 


10-» 





2 N 3962, 2 N 3963. 2 N 3964 



Noise figure 

at -Vce =-5V.-lc = 20 (lA, Ag = 10 kO 

at J/ = 30 Hz ... 15 kHz f 

at f = 10 Hz F 

at f = 120 Hz F 

at f = 1 kHz F 

at A = 10 kHz F 



2 N 3962 2 N 3964 
2N38S3 



1 (< 3) 0.7 (< 2) dB 

3.5 (< 8) dB 

3«10) 1.8 (< 4) dB 

0.8 (< 3) 0.5 « 2) dB 

0.8 (< 3) 0.5 (< 2) dB 
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2 N 3962, 2 N 3963, 2 N 3964 



Admissible power dissipation Common emitter 




ftf 



2 N 3962, 2 N 3963, 2 N 3964 



DC current gain DC current gain 



soo 



2N3962, 63 



2N3961 



too 



300 



200 



100 



1 1 






















To 




















7.6=10 




c 


















° 


















25 






































-55 









































































500 



too 



10-3 10-2 irl t K) KMmA 
^'^C 



300 



200 



100 



-1* 


;e 


=5V 
























^amb 




0°C 






































2 


5°C 






































-5 


5°C 























































































B-3 10-2 10-1 1 10 100 mA 
^-'c 



Coiiector iataMtim voitege. 
vmmm colleeior current 



Coiiector base capacitance, 
Emitter base eapa^taoce 
versus reverse bias voltage 



2N 3962...2 N 3964 




2 N 3962, 2 N 3963, 2 N 3964 




1 



2 N 3962, 2 N 3963 



Contours of constant Contours of constant 

mwrawbmidiioiMllgHm narrow Innd' nelw fginw 




300 



2 N 3962, 2 N 3963 



Wide band noise figure Noise figure 




301 



2 N 3964 



Contours of constant Contours of constant 

narrow band nahm Vgure namir band mpiM figure 
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2 N 3964 



Wide band noise figure Noise figure 

«ers«» genefator rasMvnra misw Awpmcy 
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2 N 4030, 2 N 4032 



PNP Silicon Epitaxial Planar Transistors 

for switching sixd amplllw a^tlcations from DC to ^ 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions in mm 



Maximum Ratings 

Collector base voltage 

Collector emitter voltage 

Emitter base voltage 

Collector current 

Power dissipation 
at Tomb = 25 °C 
at Tc = 25 °C 

Junction temperature 

Storage temperature range 



— Vcso 

—VCEO 

-Vebo 
-k 



Ptat 

Pica 



Ti 
Ts 



60 
60 
5 
1 



0.8 
4 




^ ,1 max. 

^ 1 'V r 



r-f 

in -•J 



max 9.4* 



200 

-65... +200 



max.OlS# 

V 
V 
V 
A 

w 
w 

°c 

°c 



Characteristics at 7/ = 25 °C 



DC current gain 



at -VcE = 5 V, 
at -Vc£ = 5 V, 
at -VcE = 5 V, 
aX-VcE = 5 V, 
at -Vc£ = 5 V, 
T, = -55 °C 



-Ic = 100 |xA 
-/c = 100 mA 
-Ic = 0.5 A 
-/c = 1 mA 
-Ic = 100 mA, 



Collector saturation voltage 
at -Ic = 150 mA, -/e = 15 mA 
at -Ic = 500 mA, -h = 50 mA 
at-/c = 1 A, -/b = 100 mA 

Base saturation voltage 
at -Ic = 150 mA, -Ib = 15 mA 
at -Ic = 500 mA, -Ib = 50 mA 
at -Ic = 1 A, -Ib = 100 mA 



hfE 

hFB 

hFE 
hfE 
hFE 



-VcE sat 
-VcE sat 
-VcEsat 



-VbE sal 
-VbE sat 
-VBEsat 



2 N 4030 

80 (> 30) 
40... 120 
60 (> 25) 
> 15 
50 (> 15) 



2 N 4032 

150 (> 75) 
100... 300 
110 (> 70) 
> 40 

100 (> 40) 



0.1 (< 0.15) 
0.25 (< 0.5) 
0.5 {< 1) 



0.8 (< 0.9) 
0.95 (< 1.1) 
1.05 (< 1.2) 



V 
V 
V 



V 
V 
V 
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2 N 4030, 2 N 4032 



Collector cutoff current 

at-VcB = 50V -/cBO 0.2(<50) nA 

at -VcB = 50 V, Tj = 150 °C -/cbo 0.2 (< 50) nA 

Emitter cutoff current -Iebo < 10 (lA 

at -Vee = 5 V 

Collector base breakdown voltage — VfgiijcBo > 60 V 

at-/c = 10 ^A 

Collector emitter breakdown voltage — V(BWCE0 > 60 V 

at -/c = 10 mA 

Emitter base breakdown voltage — VfanjEBO > 5 V 

at-/E = 10 (iA 

Gain bandwidth product fr 
at -VcE = 10 V, -Ic = 50 mA. / = 1C» MHz 



Collector base capacitance Ccao 
at-VcBo = 10V 

Emitter base capacitance Cggo 
at -Vebo = 0.5 V 

Thermal resistance 

Junction to ambient air RthA 
Junction to case Rthc 



150 (> 100) I^Hz 
15 (< 20) pF 
75(<110) pF 



< 220 
<44 



= C/W 

=c/w 



Curves and characteristics of types BO 160 and BC 161 are valid analo- 
gously for types 2 N 4030 and 2 N 40!^. 



SwHching Times 

Turn-on time ton 27 (< 100) ns 

at — /c = 500 mA, — /b7 = K) mA 

Storage time f, ieO (< dS(J) ns 

at -Ic = 500 mA, -/bi = 50 mA, Ib2 = 50 mA 

Fall time // 23 (< 50) ns 

at -Ic = 500 mA, -ki - 50 mA, Ibi = 50 mA 




Test Circuit for Switditng Times 



2 N 4030, 2 N 4032 



PNP Silicon Epitaxiai Planar Transistors 

for switching and amplifier applications from DC to RF 



Metal case JEDEC TO-39 
5 C 3 according to DIN 41 873 
Collector connected to case 
Weight approximately 1 g 
Dimensions In mm 



Maximum Ratings 

Collector base voltage —Vcbo 

Collector emitter voltage —Vcbo 

Emitter base voltage —Vebo 

Collector current — /c 
Power dissipation 

at Tarab = 25 °C Pm 

at rc =25 °C P,of 

Junction temperature T; 

Storage temperature rang© 7s 



80 
80 
5 
1 



0^ 
4 




max.Q5 * 



V 
V 
V 
A 



W 
W 



200 

-65. ..+200 



°C 
°C 



CharaetaHMIcs at T; = 25 °C 

DC current gain 
at -VcE = 5 V, -/c = 100 nA 
at -VcE = 5 V, -/c = 100 mA 
at -VcE = 5 V, -/c = 0.5 A 
at-VcE = 5V, -/c = 1 A 
at -VcE = 5 V, -/c = 100 mA, 
Tj = -55 °C 





2 N 4031 


2 N 4033 


/7f£ 


80 (> 30) 


150 (> 75) 


hfE 


40. ..120 


100. ..300 


hfE 


60 (> 25) 


110(>70) 


hfE 


>15 


> 40 


hfE 


50 (> 15) 


100 (> 40) 



Collector saturation voltage 

at-/c = 150 mA, -/fl = 15 mA -VcEsat 0.1 (< 0.15) V 

at -Ic = 500 mA, -k = 50 mA -VcEsat 0.25 (< 0.5) V 

Base saturation voltage 

at-/c = 150 mA, -/e = 15 mA -VBEsat 0.8 (< 0.9) V 

at -/c = 500 mA, -/g = 50 mA -VaEsat 0.95 (< 1.1) V 
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2 N 4031, 2 N 4033 



Collector cutoff current 

at -VcB = 50 V 

at-Vce = 50 V, 7/ = 150°C 

Emitter cutoff current 
at -VfB = 5 V 

collector base breakdown voltage 
at -Ic = 10 [lA 

Collector emitter breakdown voltage 
at— /c = 10 mA 

Emitter base breakdown voltage 
at^/g = lOfiA 

Gain bandwidth product 

at -VcE = 10 V, -/c = 50 mA, f = 100 MHz 

Collector base capacitance 
at-Vcso = 10 V 

Emitter base capacitanoe 
at -Vebo = 0.5 V 

Thermal resistance 
Junction to ambient air 
Junction to case 



-IcBO 0.2 « 50) nA 

-/CBO 0.2 (< 50) nA 

-Ibbo < 10 ixA 

-VfBRjcso > 80 V 

-VfBRjcEO > BO V 

fr 1®(>100)IWIHz 

Cceo 15(<20) pF 

Ciss 75 (<110) pF 



<220 
<44 



°C/W 



Curves and characteristics of types BC 160 and BC 161 are valid analo- 
gously for types 2 N 4031 and 2 N 4033. 



Swttching Times 

Turn-on time fo„ 27(<100) ns 

at -Ic = 500 mA, -/gj = SO WA 

Storage time f, 160(< 350)ns 

at -fe = 500 mA, -/bi = SO mA, Ib2 = 50 mA 

Fall time f, 23 (< SO) ns 

at -Ic = 500 mA, -/bi = 50 mA, Ibz = 50 mA 




Test Circuit for Switching Times 
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PNP Silicon 

High Fr^uency Trapitetors 



309 



BF 324 



PNP Silicon Epitaxial Planar Transistor 

with extremely small feedback capacitance, designed for base-grounded 
FM RF amplifiers in the range of 100 MHz 



2,5 



Plastic case s» JEDEC TO-92 
TO-18 compatible. 
The case is impervious to light. 
Weight approximately 0.18 g 
Dimensions in mm 



Maximum RaHngs 




Collector base voltage 


-Vcso 


30 




V 


Collector emitter voltage 




30 




V 


Emitter base voltage 




4 




V 


Collector current 


~lc 


25 




mA 


Base current 


-Ib 


5 




mA 


Power dissipation at Tomb = 45 


Ptot 


250' 




mW 


Junction temperature 


T; 


160 




°c 


Storage temperature range 


Ts 




.+150 


°C 


Cliaracterisncs at Tomb = 25 °C 










DC current gain 

at-Vc£ = 10 V, -/c= 1 mA 

at -VcE = 10 V, -/c = 4 mA 


hn 


45 

50(25 


. . . 160) 




Base emitter voltage 

at -VcE = 10 V, -Ic = 4 mA 


-Vk 


0.76 




V 


Collector emitter breakdown voltage 
at -Ic = 10 mA 


—V(BRICEO 


>30 




V 


Emitter base brealcdown voltage 

at -Ie = 10 [iA 




>4 




V 


Collector cutoff current 
at -VcB = 30 V 


— 'C80 


<50 




nA 


Thermal resistance 
Junction to ambient air 


RthA 


<420 


1 


°C/W 



' Valid provided that leads are Icept at ambient temperature at a distance 
of 2 mm from case. 



310 



BF 324 



Gain bandwidth product at / = 100 MHz 

tA -VcE = 10 V, -/c = 1 mA fr 3S0 MHz 

at -Vcfi = 10 V, -/c = 4 mA fr 450 MHz 

at -Vcf = 10 V, -/c = 8 mA fr 440 MHz 

Feedback capacitance Crb 0.1 pF 

at -VcB = 10 V, Vsf = 0, / = 1 MHz 

Noise figure at -Vce = 10 V, F 3 dB 

-/c = 2 mA, f = 100 MHz. Ag = 60 Q 




BF 324 



Common emitter 
collector characteristics 



DC current gain 
versus collector current 



mA 
20 



BF 324 



BF324 























A 




f 

A 




































\ 


















3UU 




t 


1 
















4 






























2UU 








































100 






























-/a=50 nA 




\\ 



















100 



h 80 



60 



40 



20 



-lt^=10V 

































































































































































































5 nv 

— ife 



n 20mA 





Gain bandwIdOi product 
versus collseier cwvent 



Input admittance 
ctauiffitertsHo 



MHz 
500 



400 



300 



200 



100 



BF 324 



f = WOMHz 
































10 V 
























r 














vS 



























































































































mmho 
40 



20 



BF 324 



"lb 



-20 
-40 
•60 
-80 

.too 

^120 
-UO 
-160 



-k'c£ = 10V 
1 =100 MHz 














A 


















2^ 
































































r 




















is 





































































5 10mA 

^-k 



200mmho 
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BF 324 



Output admlttanee Forward tnuisoonductance 

charactwlBttc imm$ ooOaeltar cwnnt 



mmho BF 324 mmho BF 324 




313 



i 



BF424 



PNP Silicon Epitaxial Planar VHP Transistor 

for base^FDunded VMF ampHfiers and mixers 



fed 



2;5 



Plastic package «a JEDEC TO-92 
TO-18 compatible 
Tlie case is impervious to iiglit. 
Weiglit approximately 0.18 g 
Dimensions in mm 



Maximum RaUngs 

Collector base voltage —Vcm 

Collector emitter voltage —Vcm 

Emitter base voltage -Vese 

Collector current —Ic 

Base current —Ig 
Power dissipation at Tomb = 45 *C Pu,i 

Junction temperature T; 

Storage temperature range 7$ 

CharactMtaUos at Tomb = 25 °C 



DC current gain 
at-Vc£ = 10 V. -/c 



1 mA 
= 4mA 



Are 
-Vbe 



at -Vci = 10 V, -Ic 
Base emitter voltage 
at-VcE = 10 V, -Ic = 4 mA 

Collectoremitterb reakdown voltage — Vfgg) cEo 
at-/c = 10 mA 

Emitter base breakdown voltage — V(gR) ebo 
at -/£ = 10 [lA 

Collector cutoff current — /cao 

at -VcB = 30 V 



Thermal resistance 
Junction to ambient air 



RtkA 



^6* 



r 



nw».QS0 




30 
4 
25 
5 

250') 
150 



V 
V 
V 

mA 
mA 
mW 

°C 



-55... +150 °C 



45 

50 (25. ..260) 
0.76 V 



>30 
>4 

< 50 

<4a)') 



V 

V 

nA 



') Valid provided that leads are kept at ambient temperature at a distance 

of 2 mm from case. 
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BF 424 



Gain bandwidth product 

at -VcE = 10 V, -Ic = 1 mA 
at -Vce = 10 V, -Ic = 4 mA 

Feedback capacitance 

at -VcE = 10 V, /c = 0. / = 1 MHz 

common emitter 

common base 

Noise figure at — Vc£ = 10 V, 
-Ic = 2 mA, f = 100 MHz, 

Rg = 60 C3 

Forward transconductance 
ai-VcE = 10 V, -/c = 1 mA, 
f = 100 MHz 



h 300 MHz 

fj 500 MHz 

-C)26 0.65 pF 

-C72b 0.3 pF 

F 3 dB 

y2ib > 33 mmho 




I 
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BF 450, BF 451 



PNP Silicon Epitaxial Planar Transistors 

designed for emitter-grounded AM and FM IF amplifier stages In which 
the negative pole of the supply voltage is grounded. 

The BF 450 is designed for stages with AGC, and the BF 451 is designed 
for stages without AGC. 

2J5 



Plastic case JEDEC TO-92 
TO-18 compatible. 
The case is impervious to light. 
Weight approximately 0.18 g 
Dimensions in mm 



Maximum ilatlngs 




Collector base voltage 


—VcBO 


40 


V 


Collector emitter voltage 


-VcEO 


40 


V 


Emitter base voltage 


— VtBO 


4 


V 


Collector current 


-h 


25 


mA 


Base current 


-Ib 


5 


mA 


Power dissipation at Tomb < 60 °C 


Pfot 


150' 


mW 


Junction temperature 


Ti 


150 


°C 


Storage temperature range 


Ts 


-55. 


.+150 °C 



Charaeiwriitics at Tomb 25 °C 
DC current gain 

at -VcE = 10 V, -tc = 1 mA BF450 

Collector base brealcdown voltage 
at -/c = 10 nA 

Collector emitter brealcdown voltage 

at -/c = 2 mA 

Thermal resistance 
Junction to ambient air 



> 60 
>30 



-»^fB»)CSO >40 V 
-V(M)cm >40 V 

R^A <eoo' °c/w 



' Valid provided that leads are kept at ambient temperature at a distance 
of 2 mm from case. 
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BF 450, BF 451 



Collector cutoff current — 'cbo < 50 nA 

at-VcB = 30V 

Gain bandwidth product h 325 MHz 

at -Vcc = 10 V, -/c = 1 mA, / = 100 MHz 

Feedback capacitance —Cre 0.35 pF 

at -Vc£ = 10 V, -/c = 1 mA, f = 1 MHz 

Real part of output admittance Qoe < 8 fxmtio 

at -VcE = 10 V. -/c = 1 mA, / = 0.5 MHz 

Noise figure at -Vc£ = 10 V, F 2 dB 

-/c = 1 mA. A = 100 kHz, flo = 300 Q 



Admissible power dissipation 
versus ambient temperature 

(see note on. previous page) 

mW SFtSatSI 
200 



Collector current versus 



100 



mA 

20 



-Ic 



BF «S0,i51 

































































































































































































f 







TOO 200«C 
^w* 



0.5 IV 
-^-Vbe 



mr 



BF 450, BF 451 



Common emKtw Gain bandwidth product 

cerllactor eharactsitettBa wtmm coil*etor etirrent 
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BF 450, BF 451 



I 



320 



I 



I 



Accessories 
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Accessories 



Heat sink KS 1 for TO-39 case 

fitting for all transistors in TO-39 case 

Material: black varnished bronze baryllium 
Weight approx. 2 g 

Thermal resistance in free air: 
Rh,s = 46 °C/W 





11 


f 


y 














20 • 





Dimensions in mm 




ITT Manufacturing 



Transistors described in this manuai are only parts of the ITT Semi- 
conductors' manufacturing programme. A wide range of monolithic inte- 
grated circuits as well as diodes, thyristors and rectifiers of outstanding 
quaHty are at your disposal for your designs and your production. 

Worldwide basic research and specified development programmes at ITT 
factories guarantee the most modern production methods. Rational large 
scale production ensures constant high quality standard at reasonable 
prices. 

ITT components are marl<eted worldwide. We are pleased to inform you 
of the address of your local ITT distributor. 



For information about the following components ask for your manual: 

TTL Digital Integrated Circuits . 

Integrated Circuits for Consumeir Applications 

Qermanlum Gold Bonded Diodes 

SHrcon Diodes 

Silicon Capacitance Diodes 

Silicon Diode Switches 

Silicon Zener Diodes 
Luminescent Diodes 
Silicon Rectifiers 



Silicon Thyrlstore and Triacs 



© 1976 International Telephone 
and Telegraph Corporation 

Reprinting is generally permitted, indicating the source. However, our 
consent must be obtained in all cases. Information furnished by ITT is 
believed to be accurate and reliable. However, no responsibility is as- 
sumed by ITT for its use; nor for any infringements of patents or other 
rights of third parties which may result from its use. No license is granted 
by implication or otherwise under any patent or patent rights of ITT. 
The information and suggestions are given without obligation and cannot 
give rise to any liability; they do not indicate the availability of the com- 
ponents mentioned. Delivery of development samples does not imply any 
obligation of ITT to supply larger amounts of such units to a fixed term. 
To this effect, only written confirmation of orders will be binding. 

Printed in W.-Germany • Imprime dans la Republlque Federale d'Allemagne 
by Druckhaus Rombach+Co GmbH, Ldrradier Strasse 3, 0-7860 Freiburg 

Edition 1976/8 
Order No. 6240-08-1 E 
Subject to modifications 
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General Information 



NPN Silicon TransistorB 



NPN Silicon 

High Frequency Transistors 



PNP Silicon Transistors 



PNP Silicon 

High Frequency Transistors 



Accessories 



